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DIALOGIC LEARNING TEACHING AND 
INSTRUCTION 

Theoretical Roots and Analytical Frameworks 



Abstract. This chapter provides an analysis of the construct of ‘dialogue’ in order to frame the 
contributions of the various authors and research traditions represented in this volume. This volume 
brings together one group of researchers whose primary interest is in the ‘dialogue’ between speaking and 
thinking, between the social and the individual, between the public distributed performance of dialogue 
and the private appropriation of dialogue for individual reflection. It also brings together researchers 
whose primary interest is in the micro-macro interface that links specific moments of dialogue between 
participants to how those participants are situated and constituted by different histories and cultures. 
‘Dialogue’ as a constmct looks both ways - towards individual processes of thinking and reflection, as 
well as towards the constitution of cultural practices and communities at particular historical moments. 



1. INTRODUCTION 

The dialogical approach to learning and teaching has both a long history stretching 
back to Socrates and a contemporary relevance arising from the elaboration of 
socicocultural theories derived from a variety of influences in psychology, 
linguistics, anthropology, and education. At the intersection of psychology and 
linguistics, Vygotsky and Bakhtin are recognised as key influences in developing 
our understanding of the social foundations of learning and thinking. Specifically, 
they foreground the socially-situated deployment of language for the development of 
understanding. The chapters in this volume draw upon this tradition to explore the 
complex and multilayered processes of teaching and learning in different 
educational contexts. In particular, many authors (see Part 2 in particular) provide 
detailed analytical schemes to capture the distinctive linguistic features of 
pedagogical dialogues in virtual and face-to-face contexts. Their analyses provide 
evidence of the mediating role of such dialogues in the development of thinking, the 
formation of individual identity and the constitution of different communities of 
practice. 

At the intersection of anthropology and education is the legacy of Freire, the 
Brazilian educator and social activist whose work in dialogic education inspired 
many teachers and researchers in the last 25 years to seek to develop more culturally 
relevant and reciprocal forms of education, in place of top-down and elitist models. 
Dialogue for Freire was not simply the description of an interactive exchange 
between people, but a normative definition of how human relationships should be 
formed - namely, on the basis of equality, respect and a commitment to the 
authentic interests of participants. Importantly, ‘p^ticipants’ were not theorised as 
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universal human subjects detached in time and space, but living members of 
communities with histories and cultural resources that needed to be understood and 
respected. Various authors in this volume, particularly in Part 1, reflect a similar 
concern to relate specific episodes of classroom dialogue (between teachers and 
students, and among students themselves) to broader cultural and historical contexts. 
These chapters provide insight into how the incidental and everyday practices of 
classroom life are connected to broader cultural and historical practices. 

The construct of ‘dialogue’, therefore, is a generative one. It brings together 
researchers whose primary interest is in the link between speaking and thinking, 
between the social and the individual, between the public distributed performance of 
dialogue and the private appropriation of dialogue for individual reflection. It also 
brings together researchers whose primary interest is in the micro-macro interface 
that links specific moments of dialogue between participants to how those 
participants are situated and constituted by different histories and cultures. 
‘Dialogue’ as a construct looks both ways - towards individual processes of thinking 
and reflection, as well as towards the constitution of cultural practices and 
communities at particular historical moments. 

Below, this generative aspect of dialogue is further elaborated in proposing a 
three-tiered analytical framework for researching dialogue. First though, the 
deployment of dialogue in relation to teaching and learning is reviewed by ‘looking 
back’ at Socrates Freire and Bakhtin, and by examining the variety of contemporary 
uses of dialogue to reform educational processes. Finally, the diverse two-faced 
nature of dialogue is described, to suggest to readers the kind of open engagement 
we (editors and authors) hope they will adopt in reading this volume. 

2. LOOKING BACK AT DIALOGUE 



2.7. Socratic Dialogue 

Socrates revealed how learners could be provoked to inquire, to search for evidence 
and to reason for themselves, rather than rely on established authority or accepted 
opinions for their knowledge (Burbules, 1993). Socratic dialogue positioned the 
teacher as neither the author nor transmitter of knowledge, but as an assistant to the 
learner’s search for evidence and application of reasoned argument. The Socratic 
approach is often referred to as a maieutic approach to education (Halasek, 1999), 
and Socrates himself likened his skill as a teacher to the qualities and characteristics 
of a good midwife (Haroutunian-Gordon, 1989). These qualities included the 
knowledge and experience required to ask appropriate questions and the capacity to 
reveal inherent contradictions in the answers provided by conversational partners. 
Having inadequacies and inconsistencies revealed can be painful for learners, as 
indeed is childbirth, but as the metaphor implies, such discomfort needs to be 
balanced against the joy of insight and new understanding that dialogue enables. 

In a detailed analysis of the teaching method of Socrates - as revealed in the 
dialogues - Haroutunian-Gordon (1989) suggested that his status as the “prototype 
of all subsequent teachers” (p.5) did not reside primarily in his method of 
questioning, nor his capacity to reveal inconsistencies and contradictions through 
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interrogation of a person’s reasoning, but in his situated engagement with others in a 
theatre of inquiry. She writes. 

We find that the questions he poses (e.g., Can virtue be taught? What is knowledge?) 
are the deepest issues we can conjure, and ones about which, by ourselves, we are 
virtually mute. We watch Socrates as he worries these matters, sometimes expressing 
our very thoughts and sometimes provoking them so that we discover new ideas and 
beliefs in ourselves. So the character of Socrates becomes our teacher, but not by 
telling us answers or providing us a model of teaching excellence. Rather, through his 
words and actions, as he engages us with him, he opens us to questions we wish to ask 
and guides our thinking about these issues, (emphasis added to the original) 

Haroutunian-Gordon proposes in this quotation a view of dialogue as a cultural tool 
‘to think with’, and the social identity of Socrates as ‘our teacher’. This quotation 
was actually important in helping to articulate the analytical framework described 
later in the chapter. The three dimensions of the framework - social process, 
individual reflection, and personal identity and community membership - are 
present in the quotation though not completely foregrounded. 

2.2. Freire’s Dialogic Education 

As noted above Freire (1970, 1985) used dialogue to specify educational 
relationships and processes that he regarded as necessary aspects of a socially just 
way of life. Freire’s theory was developed from his experiences as an adult educator 
in rural Brazil in the 1960s where the people were not only illiterate in the language 
of the ruling class, but also were oppressed economically and culturally. Education 
based on the traditional curriculum and methods employed in Brazil, Freire argued, 
further oppressed the local people because it inducted them into the language and 
knowledge of the ruling class and alienated them from their own cultural practices 
and traditional knowledge. His goal as an adult educator in this context was to 
develop a method of enabling learners to read the word (literacy) and the world 
(ideology) in a way that empowered them rather than oppressed them (Freire & 
Macedo, 1987). 

The symbols and means of modern education - schools, classes, teachers, pupils, 
lessons and syllabi - are reworked in Freire’s writings (1985). Rather than a school 
and a classroom, there is a cultural circle based on egalitarian and inclusive 
relationships. The term cultural conveys the notion that education is not merely 
about technical knowledge, but rather is concerned with the analysis of cultural 
conditions and practices and their historical formation. Instead of a teacher, the 
circle is guided by a coordinator; instead of lectures and other forms of transmitting 
knowledge, there is dialogic inquiry into the conditions of life; instead of pupils who 
come to listen and observe, there are group participants who contribute their 
viewpoints; instead of syllabi determined by interest groups removed from the 
everyday lives of the participants, there are compacts and negotiated programs that 
guide the activities of the participants. Instead of the ceremonial, institutional, and 
pedagogical voice of the knowledgeable teacher, the coordinator speaks in the 
vernacular voice of other participants in the circle, conveying a complex sense of 
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critical enthusiasm for the ideas being expressed, rather than either simple 
acceptance of every idea, or authoritative criticism of ideas (Freire, 1985, p.lO). 
Thus, dialogue is used not primarily to make friends with the students but to 
challenge them to become critical cultural researchers and actors within their own 
circumstances (Freire, 1985, p.98). Programs of research by Shor (Shor & 
Freire, 1987), Giroux (1985) and McLaren (1986), extended Freire’s project into 
North America where networks of like-minded teachers developed local versions of 
Freire’s dialogical approach to education. They emphasised the “language of 
possibility” and the “pedagogy of hope” in order to inspire teachers working with 
poor and oppressed communities. In the tradition of Freire, dialogue provided them 
with a normative vision for what education should be. 

2.3. Bakhtin’s Dialogism 

Recent deployment of dialogue as a tool for theorising teaching and learning was 
sparked by Bakhtin’s writings on language (1981, 1984), and Vygotsky’s cultural 
theory of learning. For many learning theorists, access to Bakhtin’s theory was 
mediated by Wertsch’s (1991) book. Voices of the Mind. Wertsch drew on both 
Vygotsky and Bakhtin to elaborate the central mediating role of language in the 
process of learning. By reinterpreting core ideas in Vygotsky’s theory in the light of 
Bakhtin’s notions of voice and dialogue, Wertsch broadened the theoretical 
perspectives applied to learning. By carefully tracking children’s speech during 
classroom episodes, he showed it was possible to document the way they 
appropriate and use - ventriloquate - the words of the teacher, the textbook, and 
other students to construct their own understanding of concepts (see also Lemke, 
1992). 

Bakhtin’s writing on the inherent dialogicality of language and thinking, has 
heightened our awareness of the mediating role of speech and audience in classroom 
activities. Bakhtin’s view of dialogue goes beyond the observation that verbal 
interaction has a conversational, give-and-take, turn-taking format. Bakhtin located 
the core of thinking in dialogic speech occurring between oneself and another, 
between a speaker and a real or imagined audience without which ones utterances or 
thoughts could not make sense (Hicks, 2000). Even individual thought is dialogic in 
the sense that all thinking occurs through appropriating and using social forms of 
speech that are imbued with the accents, values and beliefs of previous speakers and 
speech communities. 

Bakhtin has also enabled researchers to understand how identity is formed and 
transformed through the appropriation of particular language practices and genres. 
The kinds of speech genres and styles that children acquire at school, create new 
identity positions for them and change their relationships to each other and their 
community. To talk is not merely a technical exercise; it necessarily involves 
identity work that reveals and constructs who one is, and is becoming. Identity is 
produced in social contexts as we speak, with a personal accent, about selected 
topics, to a particular audience. 

To combine all these aspects of language use (where, how, what and to whom) 
Bakhtin (1981, p.275) employed the term social languages. The concept of ‘social 
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languages’ foregrounds the community-building function of language. Our 
membership of different social groups requires that we learn the particular forms of 
speaking that are privileged there, that is, the ways of proposing and supporting 
ideas; the ways to address others in the community and participate in conversation; 
the ways to convince others and win their allegiance; in short, the genres and speech 
styles that mark one as a member of the group and that sustain the group identity. 

Bakhtin draws our attention to the diversity of social languages deployed in the 
official and unofficial scripts of the classroom. We are more aware now of how the 
diverse social languages that occur in the classroom, can enter into dialogical 
interanimation during teaching (see Ballinger, 1997). Students draw upon many 
different language resources to participate in classroom discourse - resources from 
their families, their neighbourhoods, their ethnic communities, from classroom 
activities, and increasingly from the popular culture of music, film and video-clips. 
Schooling has traditionally ignored or actively sought to silence vernacular everyday 
genres, so such talk has lived, as it were, underground, in the disruptive speech of 
students (Guiterrez Kreuter & Larson, 1995). The language of the school 
curriculum privileges the more formal, conventionalised, technical and specialised 
language of the disciplines over the vernaculars used by students in their daily 
interactions. The pedagogical challenge for the teacher is to bring these different 
social languages of the disciplines and the vernacular into dialogue so that the power 
inherent in the formal language of the school curriculum can be made accessible and 
meaningful to students. Bakhtin provides, therefore, primarily an analytical 
perspective on dialogue that highlights how meaning necessarily is constructed 
interactively through drawing upon and revoicing the languages of others. 

The theory of language-use provided by Bakhtin, however, has been used also to 
suggest normative classroom practices. For example, Halasek (1999) developed a 
pedagogy of possibility that distinguished two contrasting approaches to teaching, 
namely, proficient pedagogies versus productive pedagogies. This contrast is similar 
to Freire’s distinction between pedagogy for adaptation versus pedagogy for 
integration. Proficiency and adaptation on the one hand entail a process of 
assimilation, where students’ existing cultural practices are devalued and replaced 
by those privileged within the institution. In contrast productivity and integration 
entail a more investigative and creative process that privileges abnormal and parodic 
discourses that play with and challenge institutional practices. Halasek (1999) 
writes that: 

Proficiency is informed by any or all of the following orientations toward discourse, 
knowledge, learning, and students: an assumption of certainty; emphasis on 
centripetal cultural and polemic rhetorical ends; passive reception of knowledge and 
authoritative reception of discourse; instruction in and production of normal, 
preservative discourses; development of linear styles of reporting discourse; an 
overriding concern for convention and form. Productivity, on the other hand, is 
informed by an assumption of ambiguity; emphasis on centrifugal cultural and 
parodic rhetorical ends; active engagement of knowledge and internally persuasive 
reception of discourse; instruction in the production of abnormal, investigative 
discourses; development of ludic styles of reporting discourse; and a concern for 
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content. Productivity is centrifugal; it works away from that original intention, 
struggling against boundaries and convention. (p.l78) 

Consistent with the epistemological stance of Bakhtin who regarded knowing as a 
dialogic process that necessarily draws upon existing and prior discourses to create 
possibilities for speaking and acting in the present, Halasek suggests that proficiency 
and productivity both are present in every teaching-learning moment. A pedagogy 
of possibility is not a question of either/or, either proficiency or productivity but 
rather both/and, a stance that entails a commitment to on-going engagement in 
dialogue and a mutual answerability. 

3. CONTEMPORARY VARIETIES OF DIALOGUE. 

Contemporary scholars have maintained a lively interest in dialogue both as an 
instructional tool and as a theoretical and analytical framework for researching 
classroom practices. To review this literature a scheme proposed by Nicholas 
Burbules (1993) a decade ago has been used. He differentiated dialogue into four 
types, namely: dialogue as instruction; dialogue as conversation; dialogue as 
inquiry; and dialogue as debate. Below, the first three types of dialogue (instruction, 
conversation, and inquiry) are used to capture the diverse forms of classroom 
practices labelled as dialogic. 

3.1. Dialogue as Instruction 

Dialogic instruction differs from monologic instruction - the transmission model of 
instruction - by foregrounding the interactive, contingent, responsive and flexible 
features of instructional activities. Scaffolding provides a powerful image of 
dialogic instruction. In a typical instance, scaffolding entails interaction between two 
participants who alternate in their utterances or physical actions, with one participant 
playing the role of guide or tutor as the other attempts to complete a challenging 
task. Stone’s (1998) comprehensive overview of the evolution of the scaffolding 
metaphor indicates that it was used by Wood initially (see Wood & Wood, 1996) to 
describe the various kinds of support that parents offer their children during 
problem-solving activities. Later it was linked to Vygotsky’s concept of the zone of 
proximal development (Cazden, 1988) and theoretically enriched by consideration 
of different kinds of scaffolds related to different sociocultural contexts (Greenfield, 
1984; Paradise, 1996; De Haan,1999). Effective scaffolding was related 
predominantly to the contingency of assistance provided by the adult, as 
encapsulated in the rule: ‘If the child succeeds offer less help; if s/he gets into 
trouble, offer more help’ (Wood & Middleton, 1975). While highlighting the 
interactive and flexible requirements of effective scaffolding, the metaphor itself - a 
physical structure of support - militates against seeing the interaction as fully 
dialogic and cooperative. The structuring and supportive strategies of the adult 
remain in the foreground, while the contributing and creative contributions of the 
child are seen as secondary, merely features to be moulded by the adult (Fibers, 
1996). 
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This contradiction in the metaphor of scaffolding reveals an irreducible tension 
in the notion of dialogic instruction - on the one hand, it is goal-directed, 
reproductive and typically involves asymmetrical roles. On the other hand, 
however, effective scaffolded learning cannot occur unless the resistant and 
divergent practices of the novice are incorporated, through dialogue, into the 
interaction. Such tension suggests that working dialogically to instruct will always 
remain an art, a situated engagement between people, never simply a procedural 
technique. 

With regard to classroom instruction, scaffolding was promoted as a useful 
metaphor in the late 1970s by Courtney Cazden (see Stone, 1998), and then 
developed by various researchers including: Applebee (1983; Langer & Applebee, 
1986); and Brown and Palincsar (1987; Palincsar & Brown, 1984). What these 
different researchers have in common is a concern to increase the students’ 
contribution to classroom activities and discourse, and to prescribe a form of 
instruction that resembles a give and take pattern of collaboration rather than a top- 
down one-way monologue from the teacher to the students. 

Langer and Applebee (1986) identified five aspects of effective instructional 
scaffolding - joint ownership of the learning activity by students and teachers; 
appropriateness of the activity to the current knowledge and background of the 
students; structuring the activity so that it embodies a familiar sequence of thought 
and action for the students; collaborative engagement by the teacher and the 
students together; and an explicit effort to transfer control of the activity to the 
students and ensure they have internalised the assistance provided by the teacher. 
Brown and Palincsar’ s reciprocal teaching method also embodies the key aspects of 
effective scaffolding identified by Langer and Applebee. Reciprocal teaching was 
designed to teach specific comprehension strategies within the context of 
collaborative activity between teachers and students. It included the gradual fading 
of teacher assistance to promote internalisation of the strategies by students, as well 
as placing students in the controlling role of tutor to ensure their sense of ownership 
of the cognitive strategies being taught. 

The irreducible tension noted above in linking dialogue with instruction is 
incorporated in Goldenberg and Gallimore’s instructional conversation (1991; 
Goldenberg,1993). This teaching process necessarily involves a delicate balance 
between following the students’ ideas and lines of reasoning, and leading them 
towards insight and understanding of more abstract, more consistent, and more 
generalised forms of thinking. 

3.2. Dialogue as Conversation - Consensus Building 

In contrast to the goal-directed focus of instructional dialogues, dialogue as 
conversation, is directed at establishing mutual understanding, intersubjectivity and 
consensus. Questions in the dialogue serve to promote the sharing of information 
and experiences, and where different opinions, attitudes and tastes are revealed, 
conversation works as a means to re-establish harmony. Mercer (2000) would code 
the talk in such a conversation as predominantly cumulative rather than exploratory 
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or disputational. With regard to forms of cooperation within groups, the interaction 
between participants would closely match what Smith Johnson and Johnson (1981) 
called concurrence seeking group processes rather than processes of debate or 
controversy. 

Does such dialogue serve a purpose within teaching-learning contexts? Dialogue 
as conversation seems particularly relevant in establishing a community of learners 
(Brown, 1994). A basic prerequisite of a learning community is a high level of 
common knowledge and consensus between members. In a recent review of 
research on learning communities Barab and Duffy (2000) identified three general 
dimensions to describe their characteristics: common cultural heritage; 

interdependent system; and reproductive cycle. These dimensions resonate with 
themes of consensus, concurrence and mutuality - features that bind members of the 
community together, enabling the smooth conduct of everyday activities and easy 
transitions between activities. As Brown Ash Rutherford Nakagawa Gordon & 
Campione (1993) suggest, these activities become a ritualistic aspect of the 
classroom, ceasing to be the object of explicit attention. Such ritualistic participant 
frameworks are collaborative and dialogical, which in turn produce shared systems 
of belief. Brown and her colleagues write, 

Dialogues provide the format for novices to adopt the discourse structure, goals, values, 
and belief systems of scientific practice. Over time, the community of learners adopts a 
common voice and common knowledge base..., a shared system of meanings, beliefs 
and activity that is as often implicit as it is explicit. (Brown et al. 1993:194) 



Through conversation in the classroom, the teacher and students are trying to create 
a common language and worldview, and a tacit set of ground rules that sustain 
smooth interaction between community members over time. Where the members of 
a community are in complete agreement, however, there is a reduced potential for 
insights that arise from different perspectives. From a higher-level learning 
perspective, therefore, dialogue as conversation will have some drawbacks as 
Mercer and his colleagues have made clear (Mercer, Wegerif & Dawes, 1999). 
More importantly in the context of a multicultural student population, the 
assumptions identified by Barab and Duffy (2000) and implemented by Brown et al 
(1993) suggest a movement from diversity to uniformity. Clearly, this was not the 
intention of researchers such as Brown and Campione, but in using the centripetal 
metaphor of a community to research learning processes, conformist implications are 
foregrounded. It can be argued, however, that coming together around agreed goals, 
beliefs, strategies and activities in the classroom, is a necessary condition for the 
recognition of difference and the exploration of diverse viewpoints. Irreducible 
tension seems to be relevant here again. To learn about, appreciate and value 
difference, one first needs to get into conversation. To provide space in the 
classroom for the expression of difference, it may be necessary to build a working 
consensus, the kind of taken-for-granted ritualistic community practices that seem 
opposed to diversity, but may be the grounds on which it actually grows. 
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3.3. Dialogue as Inquiry 

Inquiry is focussed on a specific question or dilemma that requires the attention of 
the participants, and although none of the participants may be an expert, the process 
of inquiry itself guides them to a solution. Underlying the process of inquiry is the 
assumption that everyone in the interaction contributes their views; that views and 
opinions are interrogated openly by participants to clarify the basis on which they 
have been proposed; and that a working consensus or tentative agreement can be 
established between the partners as ideas are sorted and combined. Questioning in 
this form of dialogue is an invitation to propose ideas, explain ones reasoning, or 
clarify some ambiguous idea. 

Dialogue as inquiry is central to Mercer’s notion of exploratory talk (2000). The 
ground rules for exploratory talk require that participants listen to each other, 
propose relevant ideas, provide reasons and justification for their ideas and that 
consensus is achieved by resolving differences based on evidence and reason rather 
than the assertion of power or external authority. 

Dialogue as inquiry is also very similar to the notion of Collective 
Argumentation (see Brown & Renshaw, 2000) that involves individual problem 
solving, small group interaction, and whole group communication and reporting. 
Procedurally, it involves working individually to represent a problem, then in small 
self- selected groups, comparing and explaining ideas to each other, reaching 
agreement and justifying such consensus on the basis of evidence and argument 
within the small the group, and finally reporting the small group solutions to the 
whole class for broader validation. The different social contexts in the classroom 
provide different audiences for children’s ideas - initially, the children question and 
explain their ideas in a small group; at this stage the teacher may listen in and ask 
for clarification, or use leading questions to highlight a key aspect of the task 
overlooked by the students. Later, as the groups report to the whole class, all 
students in the class can ask questions and seek to clarify the ideas of the group. 
The progressive widening of the audience creates new demands on the students to be 
explicit and confident in their reasoning, and thereby creates a certain cognitive 
challenge in each session of dialogue and inquiry. 

Wells (1999) also develops of theory of dialogic inquiry in which he argues that 
education should be conducted as a dialogue between teachers and students (see also 
Collins, 1987). Dialogic inquiry stands between traditional transmission teaching on 
the one hand and unstructured discovery learning on the other. It stands for a co- 
constructed view of knowledge in which more mature and less mature participants 
engage in semiotically mediated activity together. In the place of competitive 
individualism. Wells draws upon the developmental theory of Vygotsky, and the 
linguistics of Halliday to propose a vision of the ideal classroom as a collaborative 
community where participants learn from each other as they engage in dialogic 
inquiry. 
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3.4. Summary 

Contemporary researchers have analysed dialogue primarily in terms of instruction, 
conversation or inquiry. There is an irreducible tension when the terms ‘dialogue’ 
and ‘instruction’ are brought together, because the former implies an emergent 
process of give-and-take, whereas the latter implies a sequence of predetermined 
moves. It is argued that effective teachers have learned how to perform in this 
contradictory space to both follow and lead, to be both responsive and directive, to 
require both independence and receptiveness from learners. Instructional dialogue, 
therefore, is an artful performance rather than a prescribed technique. 

Dialogues also may be structured as conversations which function to build 
consensus, conformity to everyday ritualistic practices, and a sense of community. 
The dark side of the dialogic ‘we’ and the community formed around ‘our’ and ‘us’ 
is the inevitable boundary that excludes ‘them’ and ‘theirs’. When dialogues are 
structured to build consensus and community, critical reflection on the bases of that 
consensus is required and vigilance to ensure that difference and diversity are not 
being excluded or assimilated (see Renshaw, 2002). Again it is argued that there is 
an irreducible tension here because understanding and appreciating diversity can be 
achieved only through engagement and living together in communities. Teachers 
who work to create such communities in their classrooms need to balance the need 
for common practices with the space to be different, resistant or challenging - again 
an artful performance that is difficult to articulate in terms of specific teaching 
techniques. 

Finally dialogues may be structured in a more egalitarian way around inquiry, 
where participants employ speech and other semiotic tools to propose and evaluate 
ideas for solving problems. There is now a substantial literature on dialogic inquiry 
arising from the work of Wells (1999) as well related literature on exploratory talk 
(Mercer, 2000) and collective argumentation (Brown & Renshaw, 2000). 

4. AN ANALYTICAL FRAMEWORK 

Dialogue is used throughout this volume to refer to an interactive process between 
people, to an individual process of reflection and thought, and as an identity- and 
community-forming process. In this triadic framework, participation in dialogues is 
linked with individual activity that retains dialogic properties, and the constitution of 
specific identities within cultural and historical contexts. It is not intended, however, 
to specify a single model of dialogue. Rather, we suggest that there are many 
varieties of social dialogue, diverse types of appropriated internal dialogues, and 
many possible identities and communities constituted in dialogic activities. 

4.1. The Social Plane 

The complex features of the interaction occurring between people constitute the 
social plane. The chapters included in Part II in particular, provide well developed 
and sophisticated frameworks for capturing the complex and multi-layered aspects 
of social interaction. The authors in Part II (see Van Boxtel, Ejkens; Kaartinen & 
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Kumpulainen; Dekker Elshout-Mohr & Wood) have devoted considerable time and 
energy to identifying different dimensions of social interaction that need to be 
analysed in order to capture the key aspects of pedagogical activities. What is 
particularly innovative (see Van Boxtel; Dekker Elshout-Mohr & Wood) is the 
openness of researchers within the dialogic tradition represented in this volume, to 
entertain multiple analytical schemes to describe the social plane. Such an open and 
playfully contested approach to analysis should be regarded by readers as an 
invitation to converse with the authors rather than simply accept their conclusions. 
Such multiplicity also highlights the dialogic assumption that closure is not desirable 
or in fact possible. Conclusions are only the starting point for further analysis - 
moments in an on-going conversation rather than the last word. 

4.2. The Individual Plane 

The associated internalised processes of reflection and thinking that are aroused and 
appropriated in the dialogue constitute the individual plane. In Part I of this volume 
the appropriation of different institutional practices to form self-regulating internal 
dialogues is critically analysed by various authors (see Bergvist & Saljo; Elbers 
De Haan; Ten Dam, Volman & Wardekker). In Part 11, Van Boxtel links 
participation in social dialogues to different cognitive learning outcomes with regard 
to physics concepts. The theorisation of the individual plane is certainly not uniform 
in the chapters included in this volume. Van Boxtel, Huguet Monteil & Dumas, and 
O’Donnell for example, employ terms such ‘declarative knowledge’, ‘concepts’ and 
‘cognitive constructions’ to describe what learners take away with them from 
dialogues. Elbers & De Haan, and Ten Dam Volman & Wardekker employ terms 
such as cultural resources, common knowledge and community practices to describe 
what is learned. The former draw upon psychological terms, the latter upon terms 
from anthropology, but both theorisations suggest that the individual is changed by 
participating in dialogues and that it matters how dialogues are socially structured 
and performed for what the learner can take away. 

4.3. The Identity and Community Aspects of Dialogue 

The identity-forming and community-forming features of dialogue are treated as 
necessarily linked features of dialogue. Through participation with others in social 
interaction in the classroom, students are constituted as members of different 
communities of practice and situated as particular identities. These features of 
dialogue are examined in each of the chapters included in Part I. For example, the 
chapters by Hirst & Renshaw, and Kapitzke & Renshaw use aspects of Bakhtin’s 
theory of language-use to analyse the identity positions offered to students in 
different classrooms. Their research is premised on the assumption that 
participating in classroom dialogues produces certain identities for students. Ten 
Dam Volman & Wardekker further amplify this premise in their analysis of how 
institutional practices related to gendered curricula areas, such as Information 
Technology and Care, actually produce social differences between students. For 
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these authors, difference is not an a-priori category or background variable, but an 
emergent aspect of social interaction in the classroom. Elbers & De Haan examine 
identity in multi-ethnic classrooms both as a cultural category applied to students 
from different ethnic communities and as an emergent process of identity 
construction arising from different modes of collaboration. They show that the 
complementary student identities of ‘tutor’ or ‘tutee’ and associated inferences 
regarding competence or incompetence, are produced interactively and vary across 
settings. Berqvist & Saljo provide a historical analysis of how changing institutional 
practices in classrooms produces different versions of the successful student 
identity. The contemporary moment is one where self-regulation and the capacity to 
plan and self-monitor learning activities are highly regarded. This pedagogical 
regime produces versions of the successful student as active, reflective and 
resourceful rather than as observant, conformist and obedient. 

4.4. Summary 

This analytical framework implicates dialogue in both individual processes of 
internalisation and appropriation, and community-forming processes of identity 
formation. It provides a heuristic for researchers from different traditions to locate 
their particular focus on dialogue within a more encompassing field. If ones purpose 
is to research the interface between the social and individual planes of dialogue, then 
attention may be directed solely at mapping across time and contexts the 
individual’s internalisation or appropriation of the features of specific dialogues. By 
also considering how the process of individual appropriation forms an individual’s 
identity by creating resources for conversations with different people or affording 
access to members of different communities, the researcher can provide a 
multifaceted understanding of the consequences of specific instances of 
internalisation or appropriation. Likewise, if ones purpose is to analyse the role of 
dialogue in constituting the life of a community, ones attention might be fixed on 
common knowledge and shared cultural resources while the different ways that 
individuals have internalised or appropriated those resources might be overlooked. 
In addition, the analytical framework provides readers with a possible means of 
integrating diverse insights derived from the chapters in this volume. 

5. CONCLUSION 

Dialogue is two-faced - in diverse ways. In everyday parlance, dialogue denotes 
turn-taking interaction between face to face conversational partners. This everyday 
usage remains important in the context of this volume because it foregrounds the 
importance of responsive and flexible approaches to teaching and instruction - 
dialogic rather than monologic. Also, as Vygotsky and Bakhtin noted, the socially 
situated use of language is shaped by a pervading sense of audience, so it matters 
whom we ‘face’ when we talk. To communicate successfully with a conversational 
partner requires an active process of interpretation and contingent responding that 
creates an emergent horizon of co-constructed meaning. These features of active co- 
construction - so clearly visible in episodes of everyday conversation - have 
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provided a vision for the reforming of pedagogical practices in more interactive and 
participatory ways. 

Dialogue is two faced also at the analytical level. It is theorised simultaneously 
as the social process from which individual processes of thinking and reflection are 
formed, and as the social process embedded in and constitutive of broader cultural 
practices and communities. 

Dialogue is two faced also in highlighting both normative and analytical 
intentions of speakers and writers. The production of this volume was motivated by 
both a concern to improve classroom learning by designing more collaborative and 
dialogic pedagogical practices, and by an analytical concern to investigate learning 
and instruction as inherently dialogic processes. Bergqvist and Saljo (this volume) 
regard dialogue as an inherent aspect of all social activities, rather than a particular 
kind of learning with specific properties. Their deployment of dialogue is analytical. 
To account for human behaviour they use dialogue to specify a complex interactive 
process involving participants, institutional traditions and cultural conditions. Other 
contributors deploy the dialogic perspective as a guide to preferred classroom 
practices - yet maintain a critical stance. Kaartinen and Kumpulainen, for example, 
investigate a participatory approach to organising science classrooms where specific 
kinds of pedagogical processes are privileged, such as supportive scaffolding, 
promotion of a diversity of viewpoints, and openness to challenge and 
reconsideration. Their article seeks to describe how participatory classrooms 
actually work across different levels of schooling. In company with many of the 
authors who have contributed to this volume, Kaartinen and Kumpulainen are 
seeking to document specific practices that enable students to participate more 
actively in classroom activities to make meaning. As researchers, however, they 
seek evidence to critically evaluate whether such a socioculturally grounded 
pedagogy actually does provide the enriched learning opportunities anticipated. 

Finally, the diverse two-faced features of dialogue have also informed the 
process of writing this volume. There was considerable interaction over the internet 
and occasionally face to face talk between the editors and the teams of authors. 
While acknowledging the benefits of these virtual and face-to-face meetings, we did 
not try to document these dialogues or research how they contributed to this volume 
- a pity. On the other hand, Dekker Elshout-Mohr & Wood explicitly adopted a 
multiple approach to analysing their data, with each author taking responsibility for 
applying one method, and then the three authors reflecting on the affordances 
provided by their methods. Van Boxtel as a sole author also adopted different 
perspectives in analysing her data. This more open and playful form of inquiry, it is 
hoped, will characterise on-going dialogic forms of pedagogy and research. 
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DIALOGIC LEARNING IN THE MULTI-ETHNIC 
CLASSROOM 

Cultural Resources and Modes of Collaboration 



Abstract. This chapter presents an analysis of dialogic learning during mathematics lessons in a 
multicultural school in the Netherlands. The students, native Dutch students and students with mainly 
Moroccan and Turkish backgrounds, are accustomed to collaborate in groups of four or five. The 
analysis is based on recordings of the students’ dialogues. The students’ collaboration proceeded 
according to either a symmetric or an asymmetric collaboration mode. The symmetric mode allowed 
students to participate, in principle, on an equal basis, whereas in the asymmetric mode one child 
adopted the role of tutor and taught the other students. In both modes, Dutch students, although a 
minority in the classroom, dominated the interaction. Non-native students appeared to have a preference 
for the symmetric interaction mode. We interpret the dialogic positions taken by the students as ways to 
express their identities^ 



1. INTRODUCTION 

In this contribution we address the question; how do students in multi-ethnic 
classrooms learn through dialogic and collaborative activities? Dialogic learning can 
only be successful when the participants succeed in creating and maintaining shared 
understandings. When children come from various cultural backgrounds and 
different speech communities, they bring into the classroom various cultural tools 
and habits for learning. In contributing to the classroom activities, children draw 
from the repertoire of cultural resources they have appropriated. How do children 
use their cultural resources to contribute to the activities in the classroom? How do 
students manage to create common knowledge in a classroom with children from 
various ethnic backgrounds? Do they succeed in overcoming language difficulties 
and problems linked with various cultural habits? Do they construct forms of 
cooperation to which all children can equally contribute? 

We intend to answer these questions in a study conducted in a Dutch multi-ethnic 
primary school where children are encouraged to talk and work together. We take 
dialogic learning to be a conversational interaction in the context of teaching and 
learning, aimed at the mutual development of understanding through a process of 
shared inquiry (McLaughlin, 2001). McLaughlin (2001) gives three related 
characteristics of dialogic learning: (1) it defines learning as a communicative event, 
(2) it has a constructivist view of knowledge, and (3) it uses a non-authoritarian idea 
of teaching. We will apply these characteristics as a perspective on the multi-ethnic 
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classroom. By looking at the construction of collaboration and by analyzing episodes 
of interaction, we will elucidate particular opportunities and difficulties of learning 
as dialogue in a multi-ethnic classroom. 

The Netherlands is home to minorities mainly with Surinamese, Antillean, 
Moroccan and Turkish backgrounds. These minorities form an important part of the 
school population in the big cities. In Amsterdam, Rotterdam, The Hague and 
Utrecht more than half of the school population consists of minority children. This is 
not to say that minority children are distributed evenly among schools. The migrant 
population in these cities is concentrated in certain areas. Since children in the 
Netherlands usually go to a school near where they live, the schools in these 
neighborhoods have a large proportion of minority students, sometimes as much as 
90%. These schools are popularly called 'black schools'. Many parents who belong 
to the Dutch majority do not send their children to black schools, which increases the 
high percentage of minority students in these schools. 

Before introducing our research, we will first make a comment on terminology. 
In Dutch society, as in other European countries, minority groups are designated 
with the names of their country of origin. In fact, members of these groups also refer 
to themselves in this way. This is the case despite the variety in life histories of the 
people involved. Turkish and Moroccan workers came to the Netherlands in the 
1970s. Some of their children were born in their country of origin, others in the 
Netherlands. These children may marry somebody who grew up in the Netherlands 
or find a partner in their family’s country of origin. Even if children in a Turkish or 
Moroccan family were born in the Netherlands and have Dutch nationality (or dual 
nationality), they are still referred to as Turks or Moroccans. In this chapter, 
following the conventions of Dutch society and, indeed, Dutch (and European) social 
science, we refer to these minorities in this way. In particular, we use the terms 
‘Dutch’, ‘Turkish’, ‘Moroccan’ students, etc., and, if we refer to all children in the 
classroom who are not Dutch in origin, we refer to them as ‘minority students’. 

Studies in which school results and cultural background have been related 
demonstrate that achievements of minority children do not match those of their 
Dutch classmates. Over the past few years, there has been a considerable 
improvement in success levels at school of minority children who were born in the 
Netherlands (the so-called 'second generation'). However, their achievements 
continue to lag behind those of their Dutch peers. Moreover, black schools are less 
successful than other schools in attaining good school results, although recently 
important progress has been made, particularly in the area of mathematics (Tesser & 
ledema, 2001). The higher the concentration of minority students in a school, the 
lower the students’ average results. Statistically, schools with a concentration of 
more than 30% are below the average level of schools in the Netherlands (Tesser, 
Merens & Van Praag, 1999). These facts pose major challenges to education in the 
Netherlands. These findings correspond to the state of learning in multi-ethnic 
schools in other countries in Europe and the United States. 

Although we know that minority children’s school results do not equal their 
Dutch classmates’ results, little is known about the precise nature of the processes 




LEARNING IN THE MULTI-ETHNIC CLASSROOM 



19 



that cause or contribute to the less successful participation of minority students. 
What goes on in multi-ethnic schools and classrooms has been a neglected research 
area. We do not know much about how teachers deal with cultural differences and 
how children in the classroom cope with ethnicity and the problems that may go 
along with ethnic differences. In this contribution we will focus on processes inside 
the classroom. Since collaboration between students is becoming an increasingly 
important educational tool (see Joiner, Littleton, Faulkner & Miell, 2000), we will 
present an analysis of collaboration strategies and activities of Dutch and minority 
students in primary education math classes. In particular, we will deal with the 
construction of collaboration. To what extent do minority and Dutch children draw 
on cultural resources in order to contribute to collaborative activities? What modes 
of collaboration do we encounter? Does the confluence of cultures and ethnic 
identities in a multi-ethnic classroom influence these modes of collaboration? What 
opportunities do these modes of collaboration present for the creation and 
development of dialogic learning? 

The cultural discontinuity paradigm has been put forward in order to explain the 
difficulties of minority children in multi-ethnic schools (an overview in Mehan, 
1998). This paradigm refers to differences between cultural habits and socialization 
processes in the cultural group and the school culture. These differences create a 
discrepancy or discontinuity between the home culture of minority children and the 
school, giving rise to misunderstandings and problems for minority children to adapt 
to the demands of the educational system. Classrooms are cultures with specific 
norms, rules and practices that may be unfamiliar and difficult for minority students 
to learn, especially when the difference between the school culture and the home 
culture is significant. 

One example is Cortazzi and Jin's (2001) research in a multi-ethnic classroom in 
Britain on cultural norms regarding how questions are asked. Chinese students are 
reluctant to ask a question before they have understood what the teacher wants them 
to master. British students, on the other hand, frequently ask questions and use them 
as a means to understanding the subject matter. Another example is Wolfe's research 
on Hispanic and White students' participation in classroom discussions at a 
university in the USA. She found that ethnic differences and gender affect 
participation and communication styles. Even when non- White students are native 
English speakers they "nevertheless come from backgrounds with conversational 
norms that are substantially different from the dominant culture." (Wolfe, 2000, p. 
493). 

Phillips’ research on Native American students presents yet another example of 
cultural discrepancies. This researcher studied social interaction patterns at home 
and in school. Native American students at school performed best in contexts where, 
as in their homes, cooperation was emphasized. Phillips linked these children’s 
difficulties at school with the individualized demands placed on them by the school 
and the school’s emphasis on competition which these children experienced as 
unfamiliar and even upsetting (Phillips, 1983; see for overviews: Mehan, 1998, and 
De Haan, 1999). Cultural practices and norms influence children's motivation and 
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their views about school knowledge (De Abreu, 1995) and explain the conflicts in 
which pupils from cultural minority families are sometimes caught (Hedegaard, 
2000). These examples reveal that cultures may develop and maintain different 
practices of teaching and learning and use different communicative and semiotic 
tools as part of these practices. During their socialization, children appropriate these 
practices and tools and rely on them when they start attending school. Cultural 
discontinuity theory states that minority children bring habits into the classroom that 
do not correspond with the norms of the school and the habits of majority students 
and therefore lead to barriers to participation. 

However, cultural differences do not necessarily or in all circumstances lead to 
discrepancies. Children develop not just one, but different repertoires of 
competencies and habits, which allow them to function adequately and flexibly in 
different cultural situations. Paradise (1996) and De Haan (1999, 2001) studied 
communicative and semiotic processes in instructional contexts in a Mexican 
indigenous community, the Mazahua. De Haan compared parent-child and teacher- 
student dyads with children between 7 and 11 years-of-age. The parent-child and 
teacher-student pairs had to carry out the same tasks which involved solving 
practical and cognitive problems. The tasks were too difficult for the children to 
handle independently, so they had to rely on assistance from the adults. De Haan 
found that the teachers constructed the tasks in entirely different ways from the 
parents. The teachers introduced the task explicitly and explained the role the child 
had to fulfil. The parents, however, involved the children in a more implicit way. 
They seemed to view the activity as belonging to the same setting they and the 
children were already in. Their instructions were given in parallel with the actions, 
whereas the teachers regularly interrupted the task to give new instructions or to 
ascertain whether the child had understood. These two contexts provided completely 
different socialization experiences for the children in this community. 

The research findings among the Mazahua by Paradise and by De Haan also 
show that children exhibit considerable flexibility, since they are able to participate 
in two situations with different norms of participation. Paradise (1996) gives 
examples of children who introduced the patterns used in everyday interactions with 
their parents into the school and incorporated them in their contacts with their 
teachers and other children. In particular, she describes how Mazahua children 
created “interactional practices that are unfamiliar to Western-oriented educators but 
that nonetheless promote learning” (Paradise, 1996, p. 387). Moreover, some 
teachers and schools attach positive value to children’s cultural styles, even if they 
do not conform well to the school norms, and succeed in making productive use of 
them during the lessons (Moore, 1999). 



We do not want to follow cultural discontinuity theory in emphasizing the 
shortcomings of minority children. Cultural discontinuity theory leads to a deficit 
view of minority children and to the assumption that the educational system consists 
of fixed norms to which all children must adapt. We prefer to approach collaboration 
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and dialogic learning from a perspective on cultural resources of communication and 
learning and show how children succeed in using these resources flexibly. In the 
formation of social relationships in institutional contexts, children draw from their 
repertoire of various resources in order to respond to the demands of the situation. 
Therefore, our research was guided by the following questions: How do children 
draw on their repertoires of cultural resources in order to construct collaboration in 
the classroom? What opportunities does the diversity of cultural habits present for 
creating dialogic learning and how do children make use of it? 

In our research in multi-ethnic classrooms, we investigated how children 
organized their cooperation and which roles and responsibilities they adopted in 
order to work together as a group. We assume that there is not a single way of 
organizing collaboration, but that children may work together according to various 
modes of collaboration. We will compare the various groups in this classroom and 
see how they construct their collaboration. We claim that there is a connection 
between students' participation in the construction of these modes and their identity 
as members of cultural groups. However, there is no need to view this connection 
from the perspective of cultural discontinuity theory. In the discussion we will return 
to the theme of cultural resources and review our observations in that regard. 

2. THE STUDY 

We have been involved for some time in a project in a multi-ethnic primary school in 
Utrecht, the Netherlands. The objective of this project is to analyze interaction and 
collaboration among students in the classroom. 80% of the school population is from 
an ethnic minority background, with mainly Moroccan and Turkish children. The 
school is located in a neighborhood where about 40% of the inhabitants have non- 
Dutch backgrounds. Additional financial support is available for the teaching team 
because of the school's concentration of minority children. In other respects it is a 
primary school like any other. 

Although the school is not part of any educational experiment, it has an 
educational philosophy in which particular value is attached to collaboration. The 
teachers have been specially trained to stimulate collaboration among the students. 
The aim of encouraging collaboration is primarily cognitive: The teachers focus the 
students on thinking together and on helping each other to understand the subject 
matter. 

The school team is aware of the variety of cultural backgrounds and encourages 
positive inter-ethnic relationships. It promotes identification with the school as a 
multi-cultural community. One example will serve to illustrate the teachers’ attitude. 
During the 2000 Olympic Games in Sydney, one of the teachers had hung up in his 
classroom a list of the participating countries and the number of Olympic medals 
each country had won. This list was updated daily. However, this list did not include 
any of the countries represented by the students in the class (the Netherlands, 
Morocco, Turkey, etc.). Instead, the school was treated as a ‘country’ consisting of 
different nationalities. The medals of all countries represented in the school were 
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added up and put on the list under the school’s name. The students were very proud 
when their school had ‘won’ another medal or when it moved up the list. This kind 
of multicultural education is quite rare in Dutch schools (Kinket & Verkuyten, 
1999). Promoting students’ collaboration also contributes to the aim of positive 
inter-ethnic contacts. 

We will present observations from mathematics lessons in the seventh grade, 
children between ten and thirteen years old. There are 22 children in this classroom: 
5 students are native Dutch (one of them has a Dutch father and a Czech mother), 
and 17 students have other backgrounds: 12 Moroccan, 3 Turkish, 1 from 
Yugoslavia, and 1 from Ghana. The Moroccan and Turkish students are second 
generation children: their parents are immigrants, but they themselves were born in 
the Netherlands. The children from Yugoslavia and Ghana are from families that 
recently came to the Netherlands as refugees. 

In the classroom the children are seated in groups of four or five, and they each 
have their own place. The arrangement of the tables is such that children can talk and 
work together easily. According to the teacher's clarification, the groups have been 
put together in such a way that there is a combination of good collaboration and 
order and quiet. Table 1 shows the composition of the groups (see Table 1). 

Table 1. The composition of the groups 



Group 1 


Group 2 


Group 3 


Feliz (Tukish girl) 
Samira (Moroccan girl) 
Assad (Moroccan boy) 
Hassan (Moroccan boy) 


Ferit (Moroccan boy) 
Fouzia (Moroccan girl) 
Ilham (Moroccan girl) 
Zakaria (Moroccan boy) 


Annelies (Dutch girl) 
Berend (Dutch boy) 
Goran (Yugoslavian boy) 
Maktoub (Moroccan boy) 


Group 4 


Group 5 


Abdel (Moroccan boy) 
Fahd (Turkish boy) 

Ikram (Moroccan girl) 
Franfoise (Ghanaian girl) 
Lonneke (Dutch girl) 


Chantal (Dutch girl) 
Danielle (Dutch/Czech girl) 
Farouk (Moroccan boy) 
Mimoun (Moroccan boy) 
Yalcin (Turkish boy) 



The subjects in these mathematics lessons were the calculation of area and 
volume, the transformation of measures of area and volume, coordinates and 
working with a calculator. Mathematics teaching in the Netherlands has been 
influenced by Hans Freudenthal’s idea of Realistic Mathematics Education 
(Freudenthal, 1991). Realistic contexts played an important role in the problems the 
students had to solve. 

The common procedure in this classroom is that the teacher explains a subject to 
the whole class, and then tells the children to do their work, for instance to solve 
tasks from their textbook, and to do it in collaboration with the other students in their 
group. During the collaboration phase, the teacher walks around the classroom, 
occasionally helping students and asking them to explain to her what they are doing. 
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Below we present a number of examples of the way the teacher prepares the 
students for their work and encourages collaboration. The first example is taken from 
a whole class instruction just before the children start their collaboration on a 
number of tasks in their mathematics textbook. 

Episode 1 (5/6/00): 

The teacher directs the children's attention to a problem in their math book which 
they have to solve. She reads the problem aloud and explains what the problem is 
about. Then she says: 

1) Teacher: Think together. Then do the next problem, that is also a very good problem 

for thinking together. [She explains what this problem is about. Then she 
proceeds:] Think carefully about it. You do it together, of course. (...) Think 
about this with your group, but try to do it a bit logically, try to find a way to 
solve it as logically as possible. 

The next problem requires the transformation of a measure of volume, in particular 
to transform cubic centimeters into cubic decimeters. 

2) Teacher: I wonder which group will think cleverly, because these cubic decimeters, 

that is a nasty one, you can easily make a mistake, so, I wonder which group 
will pay attention to that. (...) Copy that table with your whole group and try 
to fill it in. 

The second example is taken from the teacher's instructions during the collaboration 
phase. While the children were working, she walked around the classroom and 
assisted a group or checked the work of individual children. 

Episode 2 (25/5/00): 

One of the children (Feliz) in group 1 (see Table 1) complains to the teacher that she 
does not understand how to do the task. The teacher then addresses another child in 
this group (Assad), who has already solved the problem: 

1) Teacher: Well, if she doesn’t understand, then you should make sure she does 

understand. 

2) Assad: Yes, I explained it, but then she says, no, that is impossible. 



In another lesson, the teacher criticizes some pupils in a group: 

Episode 3 (26/5/00): 

1) Teacher: Don’t just tell the others: 'you did it wrong’. Explain to them how you did it 

yourselves. 

The episodes clearly show what norms for collaboration the teacher imposes. 
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Firstly, the children should "think together" and "do it together". This is exemplified 
by the instruction to copy a table with the whole group and to fill it in together. 
Secondly, the students are told to solve the problems in a logical way, that means in 
a way that is mathematically adequate. Thirdly, children who have understood the 
problem are supposed to help other children and to explain their solutions to them. It 
is not enough when one child tells another that her solution is not right. The teacher 
makes it clear that children can contribute to their classmates’ understanding. 

In a typical lesson, all students have to write their solutions in their own exercise 
books. So, although students work at constructing a solution in a process of 
collective thinking, they write the solutions down individually. The teacher regularly 
checks the exercise books so she can have an idea of the individual children’s 
progress. 

Our observations are part of a larger study which we have conducted during 
mathematics lessons in a seventh and a eighth grade classroom. For the current 
presentation we have selected four lessons from a larger corpus of data collected in 
the seventh grade class. The analysis is based on video and audio recordings of 
children's conversations during the lessons. Since each mathematics lesson takes 
approximately one hour, our analysis covers twenty hours of recordings (five groups 
with four lessons of one hour). A video camera was placed in one corner of the 
classroom to give an overview of what happened during the lesson. The children's 
conversations were recorded with small tape recorders placed on one of the tables in 
each group. We transcribed the audio recordings of these lessons and used these 
transcripts as the main source for our analyses. 

In order to make visible the modes of collaboration, there were two parts to our 
research procedure. The first part involved making qualitative descriptions of each of 
the 20 transcripts. In these descriptions we focused on specific aspects of 
collaboration: How do the groups organize their interaction to construct common 
knowledge? What norms of collaboration and participation do they discuss and 
apply? How do status relationships influence the process of sharing knowledge? 

In the second part, we selected two themes for further, quantitative, analysis: (a) 
the different modes of collaboration, and (b) the social relationships within the 
groups. We designed a three step scoring system to facilitate this analysis. 

1. First we distinguished episodes of collaborative interaction, which we 
refer to as collaborative learning episodes (CLE). Criteria for 
characterizing interaction as a CLE were: (a) the interaction is focused 
on the subject matter, that is: mathematical content, (b) the interaction 
involves at least two exchanges, (c) at least one of the students expresses 
difficulty with comprehending or solving a problem, and (d) one or more 
of the students express knowledge of the problem and are prepared to 
help the other(s) understand it. 

2. The separate CEE’s were then classified, using two modes of 
collaboration as categories for scoring: 

a) ‘Asymmetric collaboration mode’, when the interaction was 
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modeled after the instruction given by a teacher to a student. This 
model creates interaction in which one of the children takes 
responsibility for other students’ learning, structures the discussion 
and involves the other students in the solution of the task. The 
children who have adopted a teaching role encourage the other 
children to contribute towards solving the problem, give feedback, 
explain when necessary, and evaluate the eventual solution, 
b) ‘Symmetric collaboration mode’, when the interaction was based on 
exchange of knowledge without one student taking responsibility for 
the others’ learning. In this mode children worked together towards 
a joint solution or helped each other to find the right solution. This 
symmetric collaboration occurred despite differences among the 
students with respect to knowledge and skills. These differences did 
not lead to any student taking on typical teacher behavior, as in the 
asymmetric collaboration mode. 



The scoring of the CLE’s using these two categories was reliable. The interobserver 
reliability (Cohen’s kappa) was .84. 

3. All CLE’s, by definition, show helping and explaining behavior. As a measure 
of the social relationships within the groups, for each CLE we recorded which 
student expressed knowledge of the problem and helped the others to 
understand it by giving explanations. Explanations can be part of both 
asymmetric and the symmetric modes of collaboration. We were interested in 
who explained to whom. We devised four categories: 

Dutch student explains to minority student(s), 

Dutch student explains to Dutch student(s), 
minority student explains to Dutch student(s), 
minority student explains to minority student(s). 

Of course, only the latter possibility applies in the groups with only minority 
students. 



3. MODES OF COLLABORATION 

The groups in this classroom organize their collaboration in ways that differ 
noticeably. Our analysis reveals differences between the groups with only minority 
children, groups 1 and 2, and the mixed groups with Dutch and minority students, 
groups 3, 4 and 5. Table 2 presents an overview of modes of collaboration in the 
groups. The table shows that the pattern of modes of collaboration in the mixed 
groups, that is the groups with Dutch and minority children, differs from the modes 
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observed in the groups with only minority children (Chi-square: 16.09, df.=l, 
p<.00). In all groups the majority of collaborative learning episodes occurred in the 
symmetric collaboration mode. However, in the mixed group 23.9% of the CLE’s 
occurred in the asymmetric collaboration mode, whereas the groups with only 
minority children used this mode in only 6.2% of CLE’s. The interaction in group 3 
is especially significant, since in this group almost 40% of all CLE’s were in the 
asymmetric mode. 

We will illustrate these differences, and discuss interaction episodes in several 
groups. We concentrate on two aspects: in the first part (3.1) we will discuss the 
norms for collaboration and the models of learning employed by the children in these 
groups, in the second part (3.2) we elucidate the social identities inherent in these 
modes of collahoration. These two aspects, we claim, are useful for making visible 
the different modes of collaboration. 

Table 2: Number (and percentage) of Collaborative Learning Episodes (CLE’s) in 
Asymmetric and Symmetric modes of Minority groups (groups 1 and 2) and Mixed groups 
(groups 3, 4 and 5). Total number of CLE’s is 267 





Asymmetric mode 


Symmetric mode 


Minority groups ( 1 and 2) 


8 (6.2%) 


121 (93.8%) 


Mixed groups (3, 4 and 5) 


33 (23.9%) 


105 (76.1%) 


Total 


41 (15.4%) 


226 (84.6%) 



3.1. Norms for Collaboration and Models of Learning. 

In this section we present interaction episodes from two groups: group 1 with three 
Moroccan children (two boys and a girl) and one Turkish girl, and group 3 with two 
Dutch students (a boy and a girl), a Moroccan boy, and a Yugoslavian boy. Group 1 
does not have any CLE in the asymmetric collaboration mode, whereas in group 3 
38.8% of CLE’s are in this mode. The students are working on a task that requires 
them to calculate how many small boxes can be put into a larger box. The task, see 
Figure 1 , involves a store where sweets can be bought, either in small regular packets 
or in a big family-size pack. Episode 4 is the beginning of the interaction of group 3, 
immediately after the teacher introduced the task and told the children to start 
working together. 
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Je kunt de smikkelbolletjes kopen In gewone dozen en in gezinsverpakking. 



a 

b 

c 



d 




Hoe vaak past de gewone doos in het 
gezinepak? 

Wat (s de inhoud van de kleine doos? 
Wat is de inhoud van de grote doos? 

Het karton van de kleine doos weegt 12 
gram. 

De grote doos is van heUelide karton 
gemaakt. 

Hoeveei weegt het karton van de grote 
doos? 

In de gewone doos zitten 50 gram 
smikkelbolletjes. 

Hoeveei gram smikkelbolletjes passen er 
in de grote doos? 



Figure 1. ''How often does a standard packet fit into the family pack?’' 
Reproduced (with permission) from De Wereld in Getallen, Rekenboek 
5b. Den Bosch, Malmberg, (n.d.), page 125. 



Episode 4: group 3 (5/6/00) 



1) Annelies: 

2) Maktoub: 

3) Annelies: 

4) Maktoub: 

5) Annelies: 

6) Goran: 

7) Annelies: 

8) Goran: 

9) Annelies: 

10) Maktoub: 

11) Annelies: 

12) Maktoub: 



OK. Problem 4. How often does a standard packet fit into the family pack? 
Now work it out. 

Three times. 

What? 

Three times. 

No. Think logically. 

[reads] How often does ... 

Look. 

How many times? 

Yes. Look. Standard packet, three times like this... 
and three times ... 

times like this. There you already have nine. You should take that three 
times, because the three here is also here. 

Yes. 



13) Annelies: 

14) Goran: 

15) Annelies: 

16) Berend: 



And three fits three times in nine, so you should take it three times. Three 
times nine is twenty-seven. 

Say it again. 

Do you understand a bit? 

[laughs] Yes 



This episode gives a good idea of the communication in group 3. It is an example 
of the asymmetric collaboration mode. Annelies plays the role of teacher, she leads 
the interaction and explains the solution to Goran and Maktoub. These boys' roles 
complement Annelies': they follow her and answer the questions she puts to them. 
Annelies takes the initiative for the conversation, reads the task (line 1) and rejects 
Maktoub's answer as illogical (line 5). She starts describing the solution, 
incorporating Maktoub's contribution (line 10) in her explanation. At the end of this 
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episode, Annelies asks if they understand. She does so in an ironic tone, shown by 
her addition of “a bit”. The Dutch student Berend answers that he understands. 
Goran and Maktoub do not react. Just after the episode shown, Maktoub and Goran 
have a discussion about the task, which Annelies listens to. She intervenes and 
explains the solution at length, making sure that they understand her. 

Episode 5 is taken from the interaction in the same group, but in a different 
lesson. It illustrates nicely that Annelies feels responsible for the work of Goran and 
Maktoub, a responsibility she wants to share with the Dutch boy Berend (line 3). The 
children have to make a calculation using a calculator. 



Episode 5: group 3 (6/6/00) 

1) Goran: [addressing Annelies] How did you calculate it? 

2) Annelies: Wait a moment. I am busy now. I'll explain later. When I have the answer, I 

can explain it better. 

(...) 

3) Annelies: OK, I have the answer. Now I have to explain it to you. [Addressing Berend] 

Berend, where are you? Shall we, are you ready to explain it to Maktoub? (..) 

Berend, do you have a good way to explain it to Maktoub? (...) 

Later, after this episode, Annelies discovers that Berend's answer differs from 
hers, and she decides to explain it herself. Her explanation to Maktoub and Goran is 
interrupted with questions which these children have to answer, and she sometimes 
continues only when she has made sure that Goran and Maktoub have understood 
her. Unexpectedly, the teacher asks them to stop working and clear their tables. This 
interruption shows well how Annelies views her responsibility. 



Episode 5: (continued) 

4) Teacher: Ladies and gentlemen, listen. 

5) Maktoub: Gosh, I nearly understood it. 

6) Annelies: Hm, that whole explanation for nothing. 

7) Goran: I don't know either. 



8) Teacher: We’re going outside. You can leave your things neatly in the comer of the 

able. I hope your calculator has been switched off. 



Group 1 presents a contrast with group 3, since group 1 has created collaboration 
in conformity with the symmetric collaboration mode. The episodes in group 1 also 
refer to the task of Figure 1 . Episode 6 is the beginning of the students' work on this 
task. Feliz is absent at the start and joins the group later. 



Episode 6: group 1 (5/6/00) 

The work in this episode is interrupted several times, because the teacher asks the 
children to look for a paper that some child has borrowed and not returned. 
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1) Hassan: 

2) Assad: 

3) Samira: 

4) Assad: 

5) Assad: 

6) Hassan: 

7) Samira: 

8) Hassan: 

9) Samira: 

10) Hassan: 

11) Samira: 

12) Hassan: 



One, two, three 

Three times three, is what? 

I am here 

One, two, three, four, five, six, seven, eight, nine. 

(...) 

[counts up to twenty seven] 

For, here, this is twelve centimeters, and here it fits three times, so three boxes 
fit here like this, and .. 
three boxes fit 

going up three boxes also fit, isn't that right? 

Yes, because three times three is nine, four times three is twelve. 

Here three, here three, and here three, and here twenty seven and twenty two, 
twenty two boxes. 

How do you do that? 

Just like that. 



(...) 

[Hassan sits opposite to Samira. He now walks to Samira’s table.] 



13) Hassan: Look here, twelve centimeters. Three times, so, three, three boxes like this and 

then we look at the height. Here it also fits three times, so three boxes up, 
three boxes like this, and here also three times, so three boxes up, here three 
(...). (Counts from one to twenty seven). Look, here is three up, in the middle is 
also three up, and there is also three up. 



[Feliz comes back and Hassan explains the solution to the task again to her.] 



This collaboration occurs in a cooperative atmosphere. The children start 
working individually on the problem, but they soon show their solutions to each 
other. It is obvious that children feel free to express that they don't understand and 
ask for an explanation. Samira asks Hassan to show her how he does the task (line 
11) and he walks to her table to explain it at length (line 13). Hassan is clearly good 
at mathematics and, as we could see in the transcripts, he is often asked by the others 
to help them. All the children participate in proposing and discussing solutions, but 
Hassan's opinion clearly outweighs the others'. In this group he has the highest status 
in mathematics. Hassan is, however, not the only one who is consulted. In other 
episodes, which are not reproduced here, Samira's contribution is sometimes 
demanded by the other students because of her good knowledge of the multiplication 
tables. Several times in this group the children develop a division of tasks, for 
instance they take turns in reading the tasks in their textbook aloud, or, in another 
instance, when they are afraid they will not be able to finish their work in time, they 
decide to divide the work up among themselves. 

This way of working together occasionally leads to problems. In Episode 7, 
which occurred during the same lesson as the previous Episode, Eeliz wants to 
compare her answer, but is criticized by Hassan, Samira and Assad. 



Episode 7: group 1 (5/6/00) 
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1) Samira: 

2) Feliz: 

3) Hassan: 

4) Samira: 

5) Feliz: 

6) Samira: 

7) Hassan: 

8) Feliz: 

9) Hassan: 

10) Samira: 

11) Hassan: 

12) Feliz: 

13) Assad: 



So the first is two thousand, two hundred, two thousand 
Is the first two thousand? 
lirritated] Hey man. 

You only want to copy it, come on! 

I don't understand, you understand. 

Yes, you don't work with us. 

Two thousand 

I do. But you don’t tell me anything. 

We say nothing. You do nothing. 

Because you don't work with us. 

(...) 

Do you know why we say nothing, because you should have your own ... 
Explain it, explain it to me. 

Why do we have to explain? You should work with us. 



The meaning of this episode is clear. Samira, Hassan and Assad feel that Feliz is 
not entitled to ask the others about the solution to the task. They accuse her of not 
working with them, because, in their eyes, Feliz only wants to copy the answer (line 
4). In this episode, the Moroccan children explicitly state the norms for 
collaboration: we are prepared to explain the answer, but only when you show a 
cooperative attitude (lines 6, 10, 11, 13). Feliz defends herself by saying that she 
does cooperate with them, but that she does not understand how to solve the problem 
(lines 5 and 12). 



3.1.1. Discussion 

We find different norms for collaboration and for knowledge sharing in the two 
groups. In the mixed group the Dutch children have a dominant role, leading to 
unequal participation and less influence exercised by the minority children on the 
collaboration process. In almost 40% of CLE’s in group 3, the children create an 
asymmetric mode of collaboration mirroring teacher-student relationships, where the 
Dutch children play the part of teacher and the minority children the role of students. 
The implicit norm is that the Dutch students, and Annelies in particular, explain their 
solutions to the children of non-Dutch origin. They do so by involving the non-Dutch 
students in the task, having them answer questions and checking their understanding. 
Annelies assumes the role of a teacher, who feels responsible for, in particular, 
Goran and Maktoub. When it comes to responsibility for solving the task, the 
minority children are passive. 

In the groups with only minority children, the collaboration proceeds in a more 
collective and egalitarian manner. The norm for working together is that children 
find a solution together and that they have shared responsibility for their work. This 
is not to say that there are no differences in arithmetic competence in the groups with 
only minority children. In these groups, too, we find that some children have a higher 
status because of their mathematical abilities, and we find that these children explain 
the answer to the others, but this does not result in an unequal responsibility with 
respect to learning or the creation of teacher-student roles. On the contrary, the 
conflict in Episode 7 shows that their collaboration assumes that all children feel 
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equally responsible. 

The episodes discussed above do not only mirror different collaboration modes, 
but also imply differences in the way the children explain solutions and help each 
other. The collaboration modes reveal different models of teaching and learning. 
When in group 3 Annelies explains, she draws the other children into the 
conversation and she makes use of their contributions (Episodes 4 and 5). She uses a 
didactic model which is typical of school teachers. This model is characterized by a 
tutor structuring the dialogue in such a way that she includes the tutees' contribution 
into her intervention. At the same time, this does not mean that the tutees are 
expected to begin a discussion or raise a topic. Annelies has taken on the 
responsibility herself to start and lead the interaction. In many respects this mode of 
collaboration resembles the Child-as-Performer (CAP) strategy, adopted by parents 
in interaction with their children (Nilholm & Saljo, 1996). 

However, in group 1 with only minority children, the explanation occurs in a 
more monologic fashion. Hassan, in Episode 6, uses a demonstration model, which 
presupposes that the others listen and observe. Hassan shows the other children how 
he solves the task. Unlike Annelies, he does not involve the others in his explanation. 
The children in this group often compare their results, but there is little discussion if 
their solutions are not the same. In that case, it is mostly Hassan's answer that is the 
standard. He demonstrates while the others listen. 

To sum up, we see two modes of collaboration. In the minority group 1, 
collaboration consists of comparing answers and demonstrating solutions to each 
other. Mutual assistance is conditional on children's participation. In the mixed 
group 3, the Dutch children, and Annelies in particular, feel responsible for the 
group and she teaches the non-Dutch children. Her teaching is designed in such a 
way that Goran and Maktoub are involved, by making them perform part of the task. 
This is not to say that Goran and Maktoub are active initiators of dialogues: they are 
participants in dialogues initiated and controlled by Annelies. 

3.2. Relationships and Identities in Modes of Collaboration 

Now that we have discussed the collaboration modes, we will select one aspect of 
the students’ collaboration for further consideration: the relationships and identities 
created as part of their interaction. The modes of collaboration illustrated by the 
episodes in the previous section imply different social identities and relationships 
between the children. The ‘teacher identities’ adopted by Annelies and Berend in 
group 3 complement the ‘student identities’ of the minority children, whose learning 
activities appear, in many respects, to depend on the Dutch children. On the other 
hand, the identities in the minority students group 1, demonstrate egalitarian 
relationships between students who all have to do their best to find the solution. 
Nobody in this group has adopted a particular responsibility for the others’ learning. 




32 



ED ELBERS & MARIETTE DE HAAN 



Table 3. Percentages of Episodes (CEE’s) in the asymmetric and symmetric collaboration 
modes, classified according to direction of explanation (who explains to whom) in the 
mixed groups (groups 3, 4 & 5). Total CEE’s in the mixed groups is 138 (=100%). 



Who explains to whom 


Asymmetric collaboration 
mode 


Symmetric 
collaboration mode 


Total 


Dutch to minority student 


22.4 


49.3 


71.8 


Dutch to Dutch student 


0.7 


10.1 


10.9 


Minority to minority student 


0.7 


12.3 


13.0 


Minority to Dutch student 


0 


4.3 


4.3 



The relationships of the Dutch students vis-a-vis the minority students are visible 
in the analysis of the explanations. Table 3 shows who explains to whom. The Table 
reveals that in the mixed groups (3, 4 and 5), 71.8% of the episodes took the form of 
a Dutch student explaining to one or more minority students. Only in the symmetric 
collaboration mode did we find minority children explaining to Dutch students (in 
4.3% of the episodes). Table 3 underlines the minority students’ dependency on their 
Dutch classmates. Table 4 gives further substance to this finding. It shows the 
direction of explanations in the asymmetric collaboration mode. We are particularly 
interested in the direction of explanation in the asymmetric mode, since this mode 
goes together with an interaction structure in which some children have a dominant 
position and adopt responsibility for the other children’s learning. We learn from 
Table 4 that minority children do not explain to Dutch children in this mode. In 31 of 
41 (76%) episodes, the explanation was made by Dutch children to minority 
children. There are also explanations by minority children to other minority children 
(8 in group 2, and 1 in group 3), but in group 2 these originate from special 
circumstances which we discuss below 

We will present episodes which illustrate the dependency relationships in the 
mixed groups and the more equal relationships in a group with only minority 
students. To begin with, we chose episodes that involve specific language difficulties 
concomitant with the math problems the children were working on. The lack of 
familiarity with specific terms and everyday contexts frequently arose in the work of 
the groups. These language problems were occasionally the subject of discussion 
among the students. Children, sometimes, explicitly told others that they did not 
know a term or an expression and asked them to explain what it meant. At other 
times, children, in their work, made incorrect assumptions about the meaning of a 
word, and were, in some cases, corrected by others. 
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Table 4. Number of episodes ( CLE’s) in the Asymmetric Collaboration Mode, classified 
according to direction of explanation (‘who explains to whom’) in the five groups. 
Number of CLE’s in the Asymmetric Collaboration Mode is 41. 



Who explains to whom 


Group 1 


Group 2 


Group 3 


Group 4 


Group 5 


Total 


Dutch to minority student 


- 


- 


24 


2 


5 


31 


Dutch to Dutch student 


- 


- 


1 


0 


0 


1 


Minority to minority student 


0 


8 


1 


0 


0 


9 


Minority to Dutch student 


- 


- 


0 


0 


0 


0 



The episodes concern a task that requires a spatial representation to be made. The 
picture accompanying the task (Figure 2) shows a shop assistant in a bakery. The 
illustrator has drawn various types of bread, French baguettes, and several loaves, 
rolls and buns. The task focuses on the number of packets of rye bread piled up in 
the right of the picture. In the Netherlands, one way of selling rye bread is sliced in 
packets. All Dutch children know what rye bread is and how it is sold. The task is, 
firstly, to calculate the number of packets in the pile (part A of the task) and, 
secondly, to calculate the value of the pile, if one packet costs Dfl. 1.98 (part B of 
the task). The difficulty for some of the minority children is that they do not know 
what rye bread is and are unfamiliar with the way it is sold. The term ‘rye bread’ 
poses problems in groups 2, 3 and 4. We will illustrate the discussions in the 
following episodes. 



In een hoeK van de winkel maakt een 
wlnkelmelsje een moole stapel van pakjes 
roggebrocxl. 

De stapel wordt 6 pakjes hoog in het mkJden. 
De stapel wordt naar beneden toe steeds 
trader. 

Bovenaan ziet de stapel er uit als op de 
tokening. 

a Hoeveel pakjes roggebrood liggen er op 
de staper? 

b Als ddn pakje / 1 ,98 kosi, wat kost dan de 
tele stapel’ 




Figure 2. “In a corner of the shop a shop assistant makes a pile of packets of rye bread. The pile 
is six packets high in the center. Downwards, the pile gets broader and broader. The pile looks 
like you see it in the picture. A. How many packets of rye bread are in the pile ? B. If one packet 
costs one guilder ninety eight, what does the whole pile cost?’’ Reproduced (with permission) 
from De Wereld in Getallen, Rekenboek 5b. Den Bosch, Malmberg, (n.d.), page 164. 
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Episode 8: group 3 (6/6/00) 



1) Goran: 



2) Annelies: 

3) Maktoub: 



4) Annelies: 

5) Maktoub: 

6) Annelies: 

7) Maktoub: 

8) Annelies: 

9) Goran: 

10) Annelies: 

11) Maktoub: 

12) Annelies: 

13) Maktoub: 

14) Annelies: 

15) Maktoub: 

16) Annelies: 

17) Maktoub: 

18) Maktoub: 

19) Annelies: 

20) Berend: 

21) Maktoub: 

22) Berend: 



[reading from the book] 'In a comer of the shop a shop assistant makes a pile 
of packets of rye bread. The pile is six packets high in the center. Downwards, 
the pile gets broader and broader. The pile looks like you see it in the picture.' 
Six packets 

[reading] 'In a comer of the shop a shop assistant make a pile of packets of rye 
bread. The pile is six packets high in the center. Downwards, the pile gets 
broader and broader. The pile looks like you see it in the picture.' 

I don't understand. Pile? Downwards? 

[reads] A. How many packets of rye bread are there in the pile? 

[calculating] Seven 
What is rye bread? 

That is ... 

These? 

No. 

It has been cut. 

No, rye bread can be brown. 

Where are they? 

[calculating] 47, 25. 

Here is rye bread, isn't that right? 

No, here, this pile, that is the rye bread. 

These? 

(...) 

Berend, do you know where the bread is? 

Nine 

Hey, you must have this large pile. Rye bread. 

How many are in the pile? 

Yes, that is what you have to calculate. 



This episode shows how the problem arose in group 3. The Moroccan student 
Maktoub and the Yugoslavian boy Goran do not know how to handle the task 
because they are not familiar with rye bread. They turn to the Dutch students for an 
explanation. Maktoub (line 7) asks the other students to tell him what rye bread is. 
Before Annelies can give her answer, Goran points to part of the picture (line 9). 
Annelies fails to make clear what rye bread is and Maktoub, pointing to a part of the 
picture, indicates the place where he assumes the rye bread is (line 15). Annelies tells 
him that he is wrong and she shows him where the rye bread is (line 16). This is 
obviously not completely clear to Maktoub, because he asks for confirmation (line 
17), which Annelies does not give. Maktoub then turns to Berend and asks him if he 
knows where the rye bread is (line 18). Berend shows him the large pile (line 20). 
Maktoub asks him to confirm that this is what they have to calculate (line 21) and 
Berend does so (line 22). 

In group 4, another mixed group, Fran 5 oise and Fahd express their unfamiliarity 
with rye bread. In this case the Moroccan girl Ikram and the Dutch girl Lonneke can 
help because they do know the meaning of the word. These children just point to the 
pile of packets in the picture, so that the others can join in the calculation. At the 
end, Ikram adds that she has eaten rye bread only once and that she did not like it at 
all. 
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In the all Moroccan group 2, the problem of the packets of rye bread is also 
discussed. 

Episode 9: group 2 (6/6/00) 

1) Fouzia: [reads] 'In a corner of the shop a shop assistant makes a pile of packets of rye 

bread. The pile is six packets high in the center. Downwards, the pile gets 
broader and broader. The pile looks like you see it in the picture. A. How 
many packets of rye bread are in the pile?' This is what we have to do. 'If one 
packet costs one guilder ninety eight, what does the whole pile cost?' So, what 
do we do? We count the pile first. 

2) Ferit: These? 

3) Fouzia: And how many there are, that you must take times one guilder ninety eight. 

4) Ferit: These? 

5) Fouzia: These blocks 

6) Ferit: But then.. 

7) Ilham: First we do A. 

8) Fouzia: I know. How many packets of rye bread. 

9) Ferit: How must we count? 

10) Fouzia: I did not know that this was bread. 

11) Ilham: These? These squares. 

12) Fouzia: [laughs] Square bread. They sit on it and it becomes square. 

Three children participate in the conversation. Fouzia shows the others what they 
are supposed to do. Ferit assists the process of interpreting the picture by pointing to 
specific parts of it. Fouzia gives her opinion in a self assured way, although later she 
makes it clear that she did not know before that the packets on the picture refer to 
bread. She expresses her surprise that the packets are bread (lines 10 and 12). This 
can only mean that Fouzia, assisted by Ferit, has deduced that it must be "these 
blocks" (line 5), either from the way the teacher initially introduced this task, or from 
the picture and the way the problem has been formulated. 

These episodes show how a language problem is solved. In the mixed groups the 
minority children turn to their Dutch classmates, since it is assumed that the Dutch 
children know the meaning of the unfamiliar word. In group 4 the Moroccan girl 
Ikram is able to join the Dutch girl Lonneke in explaining the term to the other 
minority children. In the Moroccan group 2, however, the students have no option 
other than to figure out the meaning of the term themselves. These observations 
confirm and support the picture of the previous section: relationships of dominance 
and dependency in the mixed groups where minority children turn to the children 
who are assumed to know the term. On the other hand, in the minority group students 
have to rely on their own imagination and collaborate to solve their problem. 

However, there are interesting exceptions to the picture of egalitarian 
relationships among the minority students. These exceptions were observed in group 
2, with only Moroccan students. In this group we found some students adopting an 
asymmetric collaboration style, in which some students took on the role of teacher 
and others the part of pupils (see Table 4). However, as we shall argue, this is only 
an exception in appearance. The intriguing side to the interaction in this group is that 
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the occasional use of an asymmetric mode of collaboration is at the same time 
commented on and even laughed about. This shows that the participating students 
are familiar with the conventions of this mode of collaboration, but also that they feel 
uncomfortable and ill at ease in this mode. 

The occasion for the next episode from the interaction of group 2 is a lengthy 
interaction between the teacher and the four Moroccan children who participate in 
this group. The interaction is aimed at solving the task of Figure 1 and involves 
calculating the number of small boxes contained in a large box. In the course of her 
intervention, which takes several minutes, the teacher has noted that Fouzia 
understands the problem. So, before walking away, she tells her to explain the 
solution to the other children in the group. 

Episode 10: group 2 (5/6/00) 

1) Teacher: [addressing Fouzia] Explain it to your group, so that they understand [she leaves] 

2) Fouzia: [addressing the other students] Do you understand the problems? [laughs] 

3) Student: No 

4) Fouzia: You don’t? 

5) Student: No. 

6) Fouzia: OK, Hm, yes, OK. Uh yes, OK, uh... [laughs]. Uhm, I don’t know it either. Oh 

yes. Look, at this part. How many fit in there? 

7) Ilham: Three, three, three. 

8) Fouzia: No, take them together. Look. 

9) Ilham: Nine. 

10) Fouzia: Nine, yes. 

The interaction continues and the students, led by Fouzia, solve part A of the 
problem. Later, in the same lesson, they start part B. 

Episode 11: group 2 (5/6/00) 

1) Fouzia: Look, you do the length. OK first we calculate the length. If you do it step by step, 

we will be finished in no time [laughs]. 

2) [Other students laugh] 

3) Fouzia: OK, now the length, what is the length? 

4) Student: Three centimeters 

(...) 

5) Fouzia: How much is it upwards? [laughs] 

6) Zakaria: Four centimeters. 

7) Fouzia: [laughing] How long is it? 

8) Ilham: Three centimeters. 

9) Ferit: Three centimeters. 

10) Ilham: You should take this one. 

11) Student: OK, here three centimeters. 

12) Ilham: Three 

13) Fouzia: Well done, and what about the width? 

14) Ilham: Fifteen. 

15) Fouzia: Yes, how do you know? 

16) Student: [incomprehensible] Fifteen centimeters. 

17) Fouzia: That is the solution. 
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As we saw, this episode started after the teacher had asked Fouzia to explain the 
solution to the other students. Fouzia has adopted a teacher role by imitating the style 
of the class’s teacher. She asks questions, gives feedback, corrects her fellow 
students and compliments them. See for instance her utterance: ‘If you do it step by 
step, we will be finished in no time’, which is very typical of the teacher. 

A remarkable thing is that Fouzia and also the other students in this group laugh a 
great deal during their interaction. It is clear that they are laughing because of the 
way they are interacting. Their laughter betrays their uneasiness with the asymmetric 
collaboration mode they are applying. Another aspect of this is Fouzia’ s exaggerated 
and emphatic way of paying compliments to her fellow students ‘Well done’ (line 13 
in Episode 1 1) and later (in the continuation of the Episode, not cited here): ‘You did 
it very well’ . 

The uneasy way in which Fouzia addresses the other children is also visible from 
an utterance by Ferit, who comments on Fouzia’ s emphatic teaching by saying: ‘You 
should not talk like this’ (continuation of Episode 11, not cited here). 



3.2.1. Discussion 

The students’ relationships and identities vary with the modes of collaboration. The 
language problems show that the minority children behave dependently on the Dutch 
children. The minority students cope with the situation by asking the Dutch children 
for an explanation of rye bread, the word they do not understand. There is a contrast 
with group 2, consisting of four Moroccan children, where Eouzia and the other 
children, figure out for themselves the meaning of the term. They succeed by taking 
a close look at the picture and the formulation of the task. Because the task mentions 
a ‘pile’, the problem can only refer to the packets drawn in the right of the picture. 
Moreover, these children borrow from the teacher’s introduction of this problem at 
the beginning of the lesson. Where language problems are concerned, minority 
children, understandably, take a dependent stance and ask their Dutch classmates for 
help. However, when Dutch children are not around, minority children have to rely 
on their own forces and attempt to deduce the meaning of the term from the context. 

The asymmetric collaboration mode is used occasionally in group 2 with only 
Moroccan students. The origin of the interaction in Episodes 10 and 1 1 can be found 
in the teacher’s encouraging Eouzia to explain her solution to the others. She, and in 
a later lesson Ilham, uses this style, but in a self conscious way. Fouzia imitates the 
teacher, using teacher-like expressions. At the same time, she phrases her utterances 
in ironic or exaggerated ways, laughs at what she and other children say, and 
sometimes uses a mocking emphasis. They imitate the teacher’s way of addressing 
the students, but they do it in a mocking and ironic way. We conclude from this that 
these children not so much imitate but parody the teacher. These observations show 
that they know how to apply the asymmetric collaboration mode, but also that they 
feel ill at ease with it. Fouzia and Ilham only adopt these roles because the teacher 
asked them to do so. The use of the teacher role means something different in this 
group than in the mixed groups, where Dutch children apply it spontaneously. If 
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adopting an asymmetric mode means that Fouzia and Ilham create dependency 
relationships in their group, they do so in a way that makes clear that they do not feel 
at home in this mode. The parodying style signifies that they know how to behave 
according to the asymmetric collaboration mode and act the roles of teacher and 
students, but at the same time that this mode would not be their spontaneous choice. 

4. GENERAL DISCUSSION 

Rereading the episodes of students’ collaboration, we were impressed by the 
classroom’s pleasurable and harmonious atmosphere. The children are committed to 
the academic and helping tasks of the classroom. The students talk with each other, 
they laugh, they are mostly cooperative with the teacher and each other in order to 
get the tasks done. Although there are occasional conflicts, the class’s teacher and 
the school’s team of teachers have succeeded in promoting a feeling of community in 
this multicultural classroom. Before summarizing and discussing the main findings 
of our study, we want to emphasize that our analysis takes nothing away of the 
team’s merits and the general atmosphere of community in this school. Our analysis 
depends on subtle discursive and social mechanisms and reveals processes that 
reinforce status hierarchies and sometimes place minority children in subordinate 
positions. This does not alter the fact that the collaboration in this classroom is in 
many respects an inspiring instance of multicultural education. 

Our observations demonstrate that children construct their cooperation according 
to various modes. On the one hand we saw groups of minority children who 
collaborated predominantly in an egalitarian way according to what we called the 
symmetric collaboration mode. These children applied norms which emphasize that 
children have an equal share in the tasks and they based peer teaching on 
demonstration. On the other hand, there were mixed groups of Dutch and minority 
children, where, in about 25% of collaborative learning episodes, Dutch children 
created a division between themselves and minority children. The Dutch children 
imitated their teacher and talked in ways that are typical of school instruction; the 
asymmetric collaboration mode. Their self-adopted roles made the Dutch children, to 
some extent, responsible for the learning of the other members of the group. 

This result implies that there is not one single form of collaboration, but that 
collaboration can be organized along various lines. The existence of various modes 
of collaboration confirms that collaboration is not predefined by the institutional 
context or by the teacher's instruction. The development of a mode of collaboration 
is an achievement in which a division of roles and responsibilities is being created 
and types of dialogues and talk come to be preferred (Grossen & Bachmann, 2000). 

The issue is therefore: how do children construct their collaboration and what 
consequences does this process have in terms of participation and marginalization of 
children? In creating their collaborative relationships, children draw on the cultural 
resources they have available. These resources originate from a variety of children's 
experiences at home, at school, with their friends, etc. These different backgrounds 
may lead to differing preferences for organizing their interaction. However, it is not 
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sufficient to merely look for contrasts between the collaborative competencies 
demanded in Dutch classrooms and those prevalent in the cultural socialization 
practices of Dutch and minority children. We should also study how these 
differences are foregrounded or, on the contrary, made less important, when children 
create, maintain and change their relationships with each other. In order to 
understand our findings there is no reason to adopt a deficiency or cultural 
discontinuity theory. 

The collaboration in groups 1 and 2, with only Moroccan and Turkish members, 
has conspicuous qualities that are the opposite of what would be expected from a 
deficit point of view. These children participated as equals, they assisted each other, 
gave explanations, they felt free to ask each other for help and they discussed the 
division of tasks and work. Here, we may be observing strong points which are too 
often overlooked and which could be exploited by teachers to encourage these 
children to learn. Heath, in her classical study Ways with Words (1983), 
convincingly argued for countering a deficiency view on ethnicity and school 
performance (cf. Prendergast, 2000). She did so by studying enculturation patterns 
and their role in learning at school and in the community. An understanding of these 
patterns could lead to a view on minority children's strengths and how to use these 
strengths in the classroom. 

Studies on Moroccan upbringing certainly allow the idea that Moroccan children 
are familiar with styles of interaction that are based on solidarity, on comparison and 
on modeling. In Moroccan families in the Netherlands, the peer group is of eminent 
importance. Moroccan children are accustomed to participate in groups with other 
children and, much more than Dutch children, depend on learning in these groups. 
Groups of Moroccan children and youngsters, especially boys, are characterized by 
liberties which are unknown to Dutch adolescents and, according to researchers such 
as Pels (1991) and Van der Hoek (1994), would astonish Dutch parents. Moroccan 
parents rarely interfere in what happens in these peer groups. More than Dutch 
parents, Moroccan parents consider the peer group as a source of socialization, 
which, from age twelve onwards, gradually becomes more and more important and 
replaces, to a certain extent, parental influence. 

In group 3, the role and responsibilities that Annelies takes upon herself in the 
episodes characterized by the asymmetric collaboration mode render Maktoub’s and 
Goran’s contributions and participation second rate. Annelies has the initiative, she 
sees to it that the others understand, but the Moroccan children are not partners on 
equal terms. Since Annelies and Berend are more proficient at Dutch, since they are 
better at mathematics and are more familiar with the particulars of the Dutch 
schooling system, they can easily take the lead in the interaction. The didactic style 
these children apply is recognizable in Dutch families (Hoogsteder, Maier & Elbers, 
1996; Leseman & Sijsling, 1996). Annelies (and in a way Berend, too) involves 
Goran and Maktoub in the group activities and these two may learn from their peers' 
instructions. But Goran and Maktoub are cut off from discussions about the course 
that the group work will take and their initiatives are not valued. They are excluded 
from some of the group activities. 
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If, in future research, the dominance of Dutch students in mixed groups is 
corroborated, educators should be concerned, because, to a certain extent, the voices 
of minority children are excluded and their opportunities to participate are 
diminished. It would also support the finding in studies into gender and ethnic 
relationships, that "the more marginalized a student is (i.e. the further removed the 
student is from the hegemonic position of a White male), the more suppressed is that 
student's classroom participation" (Wolfe, 2000, p. 493). 

This does not mean that the minority children, in their collaboration, do not know 
how to adopt the style of asymmetric collaboration. Neither does it mean that 
minority children, are not able to work according to this mode of collaboration 
among themselves or could not apply ways of talking that are typical of teacher- 
student interaction. The parody of teacher-student interaction performed in group 2 
shows that they can. They know how to adopt the instructional style and how to take 
on the roles of ‘teacher’ and ‘student’, when they are invited by the teacher to 
collaborate according to this mode. However, their parody shows that they do not 
feel at ease in this mode and are not accustomed to use it spontaneously. If teachers 
want to encourage minority children to apply this mode they should do more than 
just tell them to apply it (cf. Moore, 1999). 

This argument implies that minority children are able to adapt to classroom life in 
Dutch schools. Their repertoire of ways of talking and communication is greater 
than would be assumed in a discontinuity or deficiency theory. Minority children do 
know how to apply asymmetric relationships, but they somehow do not consider it 
obvious or appropriate. In the classroom they spontaneously use symmetrical 
communication patterns characteristic of peer relations, but when the teacher insists 
on a different mode of collaboration, they know how to adopt asymmetrical roles. 
That means: if there is a discontinuity, it is a discrepancy in motivation and 
preference rather than in competence. We think that minority children’s reluctance to 
use interaction forms based on dominance has something to do with the processes of 
identity and status construction in the classroom. 

Minority students’ reluctance to use the asymmetric mode is likely to be linked to 
their perceived position in the classroom with respect to Dutch children, at least in 
the mixed groups. In the same vein, the asymmetric mode is a perfect way for Dutch 
children to express their perceived higher status with respect to minority children. 
The fact that minority children apparently do not wish to identify with the 
asymmetric teacher-student dialogue would appear to say that they take more 
distance from the official norms and practices of the school than their Dutch 
classmates. The data confirm what others have said about the limited value of 
cultural continuity per se (Ogbu, 1992). Sheer differences in cultural resources do 
not explain what happens in the classroom. The problems of minority children in 
Dutch schools do not originate from a lack of competencies, but rather relate to an 
estrangement between the Dutch school culture and the norms and habits prominent 
in the minority cultures. This estrangement makes minority children reluctant to use 
discursive means which they do possess, but which they associate with a system they 
do not feel at home within. 
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Unfortunately, there was no group with only Dutch students in this classroom 
(see Table 1). If there had been, a comparison of the groups would have facilitated 
studying gender influences, which, in our observations are confounded by ethnic 
relationships and identities. Annelies, in particular, may be an example of the 'girl 
organizer' found by researchers of gender issues in classrooms (Murphy, 2000). 
Moreover, we could not take into account differences between minority cultures. 
Consider, for instance, the conflict in group 1 between the Turkish Feliz and the 
other children, who are Moroccan. Does a cultural factor play a part in this conflict, 
or is the controversy only about a temporary problem in their collaboration? It is 
difficult to know. There is no explicit foregrounding of ethnic differences in this 
conflict. Nonetheless, cultural styles and patterns of communication may play a role. 

To conclude, what can we say about the quality of dialogic learning in the 
interaction among the students? To answering this question we shall apply 
McLaughlin's (2001) three characteristics of dialogic learning to the collaboration in 
this classroom. The teacher's instructions at the beginning of the lesson ('work 
together', 'find out together', 'do it logically') clearly present learning as 
communicative action and knowledge as a construction process. Moreover, the 
instruction addressed to the students to find out for themselves shows the teacher’s 
adoption of a non-authoritarian view on learning. These instructions are contrary to a 
transmission view on learning and to an idea of learning as the reproduction of 
textbook knowledge. The teacher encourages and attempts to achieve dialogic 
learning in the classroom. 

However, the two modes of collaboration applied by the students are different 
from the idea of dialogic learning. The asymmetric mode of collaboration is a 
construction process, to which both ‘tutor’ and ‘tutee’ contribute. At the same time, 
this mode creates authoritarian relationships and to a certain extent excludes 
minority children. The symmetric mode gives the reverse picture. This mode 
envisages interaction as an egalitarian process. But it relies on demonstration of 
knowledge rather than joint construction. So, both modes of collaboration achieve 
elements of dialogic learning, but neither fulfils McLaughlin’s three criteria. 

Our investigation exposes what may prove to be a weak spot of collaboration in 
multi-ethnic classrooms. Native speakers may dominate the collaboration and, to 
some extent, exclude minority children from participation. They create a divide 
between themselves and the minority children whom they see as in need of their 
help. We cannot generalize from a single study of one classroom, but this is clearly a 
notion that is worth verifying in future research. This research will, in the end, 
further our understanding of how majority and minority children may be encouraged 
to assist one another in a more egalitarian way and it may contribute to dialogic 
learning among all students in multi-ethnic classrooms. 

5. NOTES 

1 The research reported in this chapter was funded by the Programming Council for Educational 
Research (PROO) of the Netherlands Organization for Scientific Research (NWO). 
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THIRD SPACE IN CYBERSPACE 

Indigenous Youth New Technologies and Literacies 



Abstract. This chapter analyses the affordances and constraints of a cyber literacy program (PLUS) 
designed for Australian Indigenous youth. The project sought to build on the cultural resources and 
experiences of the youth by engaging in a dialogic process of planning, negotiating, implementing, 
reflecting and renegotiating the program with participants and a range of stakeholders. Our observations 
suggest a complex interaction between indigeneity and cyber technologies. In the majority of cases, 
students presented themselves as part of the pervasive global popular culture, and often hot-linked their 
own web pages to those of their pop icons and local sports stars. Nonetheless, the Elders from the 
Indigenous community were immensely proud of the achievements of these young students in mastering 
aspects of the new cyber technologies, and regarded their cyber competency as a potential cultural tool 
and community resource 



1. INTRODUCTION 



This chapter analyses the affordances and constraints of the PLUS Project', an 
ongoing literacy program designed to assist Australian Indigenous youth in the 
middle years of schooling to view themselves as competent designers and authors of 
digital and online texts. Considering young people’s affinity with computers, and 
the low level of Indigenous students’ access to new technologies (Meredyth et ah, 
1999), the opportunity to design the PLUS program in a technologically advanced 
university setting was eagerly accepted by authors. Three elements of the program 
differed from conventional literacy remediation programs: the technologies it 
accessed; the pedagogies these enabled; and the local and global communities of 
practice the latter generated. The availability of a university setting with high 
capability technological facilities provided a unique opportunity to learn about the 
cultural and educational implications of this kind of literacy program for these and 
other minority and/or disadvantaged student groups. 

The project sought to build on the cultural resources and experiences that the 
participants brought with them. In avoiding the conventional remedial literacy 
program - diagnosis-remediation-evaluation - we drew upon Halasek’s pedagogy of 
possibility which was derived from Bakhtin’s dialogic theory of social practice 
(Halasek, 1999). As elaborated more fully below, the pedagogy of possibility values 
difference, and supports egalitarian social relationships and the participation of a 
broad array of stakeholders in the educational process. Educational tasks and 
activities are negotiated with participants, but there is also a demand for substantive 
intellectual engagement, and mutual commitment and accountability from learners 
and teachers. The adoption of these project goals for PLUS - our espoused theory - 
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did not automatically bring about dramatic change and empowerment for the 
Indigenous youth who participated in the program. Rather, as aspects of our 
espoused theory were shown to he naive or inadequate, we entered into an ongoing 
cycle of planning, negotiating, implementing, reflecting and renegotiating PLUS 
with participants and a range of stakeholders. In this way, the conduct of the PLUS 
program exemplifies a dialogic approach to curriculum planning and 
implementation (see Renshaw & van der Linden, in press). 

We were participant observers, planners, advisors, teachers and evaluators 
throughout the various phases of the PLUS project. The data that we collected was 
for the purpose of improving the program - formative rather than summative. 
Nonetheless, we regularly discussed events in PLUS in the light of our theoretical 
frameworks, and critically interrogated each other’s emerging views about the 
affordances and constraints of the program. This chapter condenses these reflections 
and evaluations around a few key issues regarding the dilemmas of indigeneity in a 
globalising cyber-mediated world. 

We begin with a discussion of the following key issues: Indigenous education 
and literacy learning; new technologies and new literacies in relation to Indigenous 
people in Australia; the concept of ‘third space’ as a locus for dialogic 
transformation; and the concept of pedagogies of possibility. Following a review of 
the contextual background to the project’s design and development, we describe the 
curriculum and pedagogical approach. Whilst some claim that cyberspace offers 
previously marginalised and silenced communities a voice in local and global 
networks, our experience in conducting the PLUS program demonstrates how ease 
of access and the seductive power of these networks affect Indigenous students in 
contradictory ways. In closing, we examine the complexities of working with 
Indigenous youth and online technologies in semiotic spaces that are increasingly 
global and oriented towards consumer cultures. 

2. INDIGENOUS EDUCATION AND LITERACY LEARNING 

Differences between the languages and literacies of Australia’s Aboriginal and 
Torres Strait Islander groups and those valued in schools have left many Indigenous 
youth educationally disaffected and socially alienated. In large part, this is 
attributable to historical processes of European colonization, and to ill-informed 
policies and practices of Australian educational systems (McConaghy, 2000a; 
Milojevic et al, 2001). Nevertheless, considering the affinity many youth have for 
new media and digital technologies, educators are working in and through computer- 
mediated literacy environments to improve educational participation and outcomes 
for Indigenous students. 

We were aware in the planning stages of the PLUS project, that the current 
extension of literacy definitions to include on-line capacities to work with a range of 
semiotic systems and modes, including oral, visual and written, created links to 
traditional Indigenous forms of literate practice. The multimodal and distributed 
meaning-making systems through which new technologies operate are seen as 
analogous in some respects to the range of semiotic systems of representation that 
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were used by Indigenous peoples prior to European colonisation (Corbally Stourton, 
1996; Molnar, 2000). Aboriginal songlines, for example, were part of a rich oral 
tradition that represented the geography of the land to the people. These 
sophisticated systems of sung maps were technologies of communication and 
navigation (Chatwin, 1988; Krause, 2000). Access to and mastery of the songlines 
that criss-crossed the continent functioned as markers of identity, location and time 
for the nation groups as they traversed the Dreaming tracks.^ Like the magic of 
copper wire and fibre optic cables that transmit language, image and sound today, 
strings of words, footprints and musical notes spoke the land into physical being and 
spiritual meaning for the people. Knowing the songs meant knowing who you were, 
where you were going, and where to find food and water. Not unexpectedly, 
therefore, some Indigenous people today argue that writing is definable as ‘any sort 
of meaningful inscription, and in the case of Aboriginal Australia this would include 
sand paintings and drawings’, and other signifying systems of lines, dots and circles 
(Davis, Mudrooroo & Shoemaker, 1990, p. 3). These reflections on the nature of 
literacy, and the possibility of a convergence of traditional Indigenous and digital 
notions of literacy, were salient as we planned the initial stages of the PLUS Project. 

We were also aware that educational provision for Australia’s Indigenous peoples 
was inadequate after two centuries of wholesale neglect and/or misguided 
programming. In recent decades, attempts to redress this injustice have been made 
by recognising the diversity of Indigenous people’s circumstances and cultural 
values, and by aiming to improve educational opportunities and outcomes (DEBT, 
1989). Yet, data continue to show that the rates of educational participation for 
Aboriginal and Torres Strait Islander peoples remain significantly lower than those 
of other Australians at all educational levels. In 1991, 29% of Indigenous peoples 
aged 15-24 years were attending an educational institution, compared to 46% of all 
15-24 year olds (Australian Bureau of Statistics, 2001). Similarly, in 1994, only 18% 
of Indigenous people aged 15-64 had completed a post-school qualification, 
compared to 41% of non-Indigenous people. 

These inequities continue with respect to levels of literacy learning, as 
conventional literacy enhancement programs and pedagogies for Indigenous youth 
have proven ineffective (Hudspith, 1995; National Review of Education, 1995). 
Worse, the programs have neglected and adversely affected the bicultural identities 
of Indigenous youth who, by necessity, must learn to negotiate multiple social 
lifeworlds. Having noted the limitations of language teaching in the Torres Straits, 
Nakata (2000) reminds educators that even progressive approaches that include 
culturally sensitive pedagogies and local Indigenous curriculum content have not 
substantially altered the level of disadvantage experienced by Indigenous youth in 
the competitive worlds of higher education, the workplace and politics. In fact, as 
we noted above, functional literacy programs have entrenched cycles of diagnosis, 
remediation and evaluation, which have proven ineffective and counter-productive. 

It seemed timely therefore to disrupt this pedagogy and consider new 
possibilities. In practical terms, we supported the initiative of the state Department 
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of Education to reallocate financial support away from a conventional remedial 
literacy programs for students, to a cyber literacies program designed to prepare 
them to become “web-masters” in their own schools and communities. 

3. NEW TECHNOLOGIES AND NEW LITERACIES 

Technological literacies of the Internet and the World Wide Web are transforming 
print-based practices of reading, writing, viewing and communicating (Hawisher & 
Self, 2000). One of the more important differences between print and electronic 
media is that multimodal texts favour visual and oral forms of representation and 
communication. The immateriality, instaneity and interactivity of screen 
environments make text more like speech than static words on a material page. It has 
been argued that this ontological difference erodes the historical privileging of 
written text over speech, and challenges the progressive march of historical 
development from orality to literacy and now to digital media and hypermedia 
(Robins & Webster, 1999). As discussed below, the emergence of hybrid texts 
bridging old technologies and genres with new ones is providing Indigenous 
Australians with new possibilities and different challenges. 

The PLUS program adopted a broadly sociological approach to literacy, learning 
and remediation (Lankshear, Snyder & Green, 2000; Luke, 1997). The assumptions 
underpinning its curricular activities and pedagogical strategies are that literacies are 
socially constructed practices that occur with and around oral, print and 
multimediated texts in particular institutional and ideological contexts. Because 
learning is viewed as occurring in communities of practice in homes and 
neighbourhoods as well as at school, the program focused not on what students 
‘lacked’ but on the social, cultural and intellectual capital they brought with them to 
the program. In practice this entailed an initial audit of students’ interest in and 
capability with digital technologies. To our surprise, at the very first meeting we 
found that many students were frequent users of the internet - predominantly outside 
of school - and one student had developed a personal web page. Nonetheless, 
competence was patchy and uneven in the group, with some students showing 
advanced skills, confidence and self-regulated engagement in cyber related literacies 
while others required high levels of social support and scaffolding. 



3.1. New Media and Indigenous Peoples 

Current debate about the potential of cyberspace resonates with earlier discussion of 
analogue technologies such as television. Over a decade ago, Michaels (1990) 
highlighted the educational potential of community-based television, and expressed 
the hope that Australia’s Aboriginal people would become authors as well as 
consumers of media productions: 

Aborigines now demand the right to ‘write’ as well as ‘read’ the new media. If 
Aboriginal people wish to use the new technology to gain power... they will have to 
become both producers and subjects of the media, participants at all stages of the 
hermeneutic circle. (1990, p. 22) 
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In considering the social and political implications of cyberspace, Hobson (1997) 
and McConaghy (2000b) similarly argue that the Web, like any communications 
medium, has the potential either to reproduce or to disrupt structured social 
formations that have marginalized Indigenous people in Australian society. They 
show that the Web is not a neutral technological space, but is a powerful medium of 
potential re-colonisation. Hobson’s analysis of 150 ‘Aboriginal’ websites, for 
example, revealed that 86% were developed by non-Indigenous people. Many of 
these were created as commercial advertisements to market Aboriginal cultural 
artefacts. This suggests that the short-term impact of new technologies is the 
ongoing materialisation, commodification and exploitation of Indigenous spirituality 
and culture. Smith, Burke and Ward (2001, p. 21) similarly show that, whilst the 
globalising forces of new technologies constitute an ‘unprecedented opportunity’ for 
Indigenous empowerment, they also pose an ‘unprecedented threat’ to the integrity, 
authority and autonomy of Indigenous cultural practices, processes and products. 

4. THIRD SPACE: SCRIPT AND COUNTERSCRIPT 

The concepts ‘script’ and ‘counterscript’ are used here to highlight the tensions 
between the goals of the PLUS teaching team and the strategies of engagement and 
resistance with which the Indigenous youth participated in the program (see also 
Hirst & Renshaw, this volume). In his seminal study of asylums, Goffman (1961) 
first noted the existence of hidden forms of disruption — an ‘underlife’ — that 
occurred in social spaces characterised by institutional oppression. More recently, in 
their work on covert forms of resistance to teacher control, Scott (1990) and 
Gutierrez, Rymes and Larson (1995) show how students contest teacher scripts by 
asserting forms of ‘local’ and subcultural knowledge. Eor example, in their research 
of one ninth-grade classroom with predominantly African-American and Latino 
students, Gutierrez et al argue that power resides not in individuals or unassailable 
systems of societal reproduction but in complexly constructed social relationships. 
In classroom interaction and talk around activities, students can assert their own 
knowledges and interests and thereby deconstruct and reconstruct asymmetrical 
power relations between student and teacher. They also found that many student 
intrusions into official teacher scripts and deliberate misreadings of teacher talk, 
included unacknowledged cultural references to popular music, film and television. 

Possibilities for the merging of teacher and student agendas occur in the space 
between official and unofficial scripts, that is, in the interstices of the third space 
made possible Initially by disruptive student counterscripts. In this third discursive 
space, more authentic teacher/student negotiation and dialogue can occur around 
critical epistemological issues — such as whose knowledge counts and for what 
purposes is it used. Just as teachers are not mere instruments of ideological 
reproduction, so too students are not helpless victims of institutional oppression. 
Rather, power is multi-directional, surfacing in and through tension and conflict. 

As elaborated below, this generative tension was experienced during the PLUS 
program - we hoped that the students would use the new technologies to 
communicate with each other and distant Indigenous communities, and express their 
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distinctively Indigenous voice within their personal web sites. The students’ main 
interest, however, was typical of most young people - they saw access to the web as 
a chance to download images, information and products associated with their 
popular culture tastes, and as an opportunity to chat on-line. These were taboo uses 
of the web in school, and not encouraged by the PLUS team - nonetheless, we chose 
to ignore most occurrences of these taboo uses, on the grounds that such engagement 
extended the students’ competence in a range of cyber-related literate practices. 

One incident involving the second author (PR) illustrates the tension between our 
agenda and the students’, and how third spaces might be created. In the university 
computer room one afternoon as students in PLUS were supposed to be drafting 
pages for their web-sites, PR noticed one girl (from lower secondary school) 
engaging in on-line chat. She didn’t immediately return to her web page as usually 
happened when she realised one of the teaching team was nearby. So PR sat down 
and asked her what the chat was about. She said that they were just talking about 
the music they liked, and continued typing in her part of the dialogue in response to 
her chat partners. She then volunteered that she always initiated chat dialogues by 
asking what music or pop groups the others liked, otherwise she said, “they want to 
talk dirty’’. This incident revealed her sophisticated and critical capacity as a cyber 
literate teenager - she enjoyed participating in free-floating and anonymous chat, 
she had the technical capacity to produce appropriate text for chat, and importantly 
she was able to manipulate the dialogue so that it remained on topics she was 
comfortable with. Her resistance to the official script of the PLUS program (namely 
to produce text for her web-site and avoid chat-lines) provided an opportunity for 
PR and the girl to discuss briefly as equals the problem of dirty talk that the web 
enabled. She was well aware of this affordance of the web, and knew how to 
strategically engage to avoid its pitfalls - a lesson she taught to PR. 

5. PEDAGOGIES 



5.7. Pedagogies of Possibility 

The pedagogy required to create a third space, that is, a teaching-learning space 
where the cultural resources and experiences of Indigenous youth could be 
incorporated into cyber-mediated literacy activities, resembles the pedagogy 
advocated by Halasek (1999). Her description of proficient pedagogies versus 
productive pedagogies is similar to Ereire’s distinction between pedagogy for 
adaptation versus pedagogy for integration. Proficiency and adaptation both entail a 
process of assimilation, where students’ existing cultural practices are devalued and 
replaced by those privileged within the institution. In contrast productivity and 
integration entail a more investigative and creative process that privileges abnormal 
and parodic discourses that play with and challenge institutional practices. Halasek 
writes that: 

Proficiency is informed by any or all of the following orientations toward discourse, 
knowledge, learning, and students: an assumption of certainty; emphasis on centripetal 
cultural and polemic rhetorical ends; passive reception of knowledge and authoritative 
reception of discourse; instruction in and production of normal, preservative discourses; 
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development of linear styles of reporting discourse; an overriding concern for 
convention and form. Productivity, on the other hand, is informed by an assumption of 
ambiguity; emphasis on centrifugal cultural and parodic rhetorical ends; active 
engagement of knowledge and internally persuasive reception of discourse; instruction 
in the production of abnormal, investigative discourses; development of ludic styles of 
reporting discourse; and a concern for content. Productivity is centrifugal; it works 
away from that original intention, struggling against boundaries and convention. (p.l78) 

In practice, in situated acts of teaching-learning, aspects of both proficiency and 
productivity are always present. This is consistent with the epistemological stance 
of Bakhtin who regarded knowing as a dialogic process that necessarily draws upon 
existing and prior discourses to create possibilities for speaking and acting in the 
present. According to Halasek, a pedagogy of possibility is not a question of 
either/or, but rather both/and. This approach to pedagogy entails full engagement 
by both students and teachers in co-constructing and co-authoring classroom 
episodes - a mutual answerability that requires maintenance of an ethical attitude 
towards the authentic interests of all participants. 

There is a high degree of synchrony between Halasek’ s view of a pedagogy of 
possibility and the notion of third space that we outlined above. Both foreground 
the necessity to integrate aspects of students’ life-worlds with those privileged 
within existing institutions such as schools. Both see value in attempting to move 
beyond metaphors of conflict, towards metaphors of openness to difference, and 
accommodation of multiple perspectives. Given the challenges that young 
Indigenous students face in moving between and within the worlds of school and 
community (Semali, 1999), we regarded Halasek’ s notion of an open, creative and 
inclusive pedagogy of possibility as an important theoretical tool in constructing and 
critiquing the PLUS program. 



5.2. La Clase Magica 

In addition we used La Clase Magica as a guide in our planning of PLUS. La Clase 
Magica is an after-school literacy program for bicultural/bilingual Mexicano 
children in the United States that taps into their experience and interests by mixing 
reading and writing with the playing of computer games (Vasquez, 1994). 
Importantly, community adults play a learning support role in an environment that is 
freed of the constraints and hierarchical relations of classroom culture. Following 
this model, two key features of PLUS were that it would be located away from a 
school setting and that it would be run after school hours by personnel who were not 
typical teachers. 

Like La Clase Magica, PLUS also made cyber technology the mediating tool of 
literate practices. For example, during 2000, the students spent a term developing 
webpages. They were shown the elements of good design through exemplary models 
of websites via digital projection onto a screen. This resource provided a means of 
pseudo independent but carefully scaffolded instruction for students to follow at 
their terminals, while occasionally seeking assistance from friends seated beside 
them. Other activities focused on the use of paint programs, image manipulation, 
audio integration and simple animation. Students were provided email accounts, and 
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the use of this medium as an incentive for writing was integrated throughout the 
program. 

La Clase Magica involved a computerised, make-believe world based on the 
‘Dungeons and Dragons’ MUDS scenario, and utilised a figure, El Maga (the 
Wizard), to communicate with the children. The PLUS team similarly developed an 
imaginary figure, the Dreamweaver, as a means of encouraging the children to 
communicate via email (see Kapitzke et al, 2001). This imaginary figure didn’t 
stimulate a great of interest in our students. However, for a few students the identity 
of the Dreamweaver did seem intriguing - one student asked if it was a member of 
the teaching team (and which one), and also entertained the possibility that it might 
be an identity within cyber space itself. In later PLUS programs we dropped the 
Dreamweaver and one of the teaching team took responsibility to write an email to 
all participants each week to facilitate their use of email. 

6. THE PLUS PROGRAM 



6.1. Historical Context 

The PLUS Program was launched during a period of significant socioeconomic and 
political change in the late 1990s. The schools that sent students to PLUS were 
situated in a regional city experiencing a severe economic downturn. In this city, 
restructuring of mining and manufacturing industries during the 1990s created a 
high level of unemployment, and a predominantly working class community that 
was turning towards more conservative, anti-Indigenous and anti-globalisation 
policies. As this localised conservative backlash spread nationally, governments at 
all levels (federal state and local) instituted specific educational and other social 
programs to ameliorate the effects of change. One initiative that was central to the 
PLUS program was the establishment of a satellite campus of the state’s premier 
university in the regional city. This campus had two signature features: strong 
community links and sophisticated technological facilities. These institutional and 
infrastructural features strongly influenced the possibilities for curriculum and 
pedagogical design of the PLUS Program as described below. 

6.2. Intersectoral Partnerships 

The Program was established in 1999 through an inter-sectoral partnership between 
the state’s University, the state Department of Education, and local Aboriginal and 
Torres Strait Islander communities. Other key players included the university’s 
Community Services and Research Centre; the Education Department’s Aboriginal 
and Torres Strait Islander Education Unit; local primary and secondary state 
schools; and a group of tertiary educators. With the goal of establishing University, 
school and community links, the Program’s planning committee decided to conduct 
the program on the University campus. The aim of this was to familiarise school- 
aged students, their families and communities with the University environment in 
the expectation that some might consider tertiary studies. In fact, for many students 
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and the parents who came to observe the program, their visit to the campus during 
the PLUS project was the first time they had been to any university. 

The program’s core business, however, was to develop a context in which 
Indigenous students could engage with new technologies and new literacies, and 
thereby develop repertoires of practice that would enable them to be creative and 
critical citizens in a world increasingly characterised by ‘superculture’ (Lull, 2001).^ 
The decision to bus the students to the campus rather than have the teaching team 
visit the schools also had ramifications for the kind of program that the teaching 
staff could envisage. The technological capabilities of the university context enabled 
the design of a curriculum that print-based resources and place-bound facilities of 
schools could not make possible. 

6.3. Staffing of PLUS 

There was considerable variability the age, professional status, and ethnicity of the 
PLUS teaching team. The core team from the University included a young Chinese- 
ethnic female Australian doctoral student, a Fijian male completing a doctorate in 
Australia, a Caucasian education undergraduate student in his thirties, a male 
Caucasian computer science undergraduate student in his twenties, and the two 
authors of this paper, who are both Caucasian academics and middle-aged. In 
addition, other university academic staff, teachers from local schools, the Indigenous 
teacher-aide from the local high school, and the Indigenous administrative officer 
from state Department of Education participated in various sessions of the PLUS 
program. As well, parents and other relatives of the students sometimes came to 
observe classes. This meant that frequently there was a one-to-one ratio between 
adults (staff, teachers, institutional stakeholders, visitors and relatives) and the 
students. 

6.4. The Student Participants 

The PLUS program targeted young Indigenous adolescents in Years 5 to 10 from a 
cluster of six local government schools. Cohorts of up to twenty students attended 
two-hour weekly workshops for a period of one school term. The PLUS students had 
been through a teacher-selection process in their local schools - teachers asked 
students to participate based on their view that the students could benefit from the 
program. This process meant that students in PLUS were quite diverse, and included 
both advanced learners and learners with a history of failure within schools. Non- 
attendance was not an option for the students once they had signed up - unless they 
had other activities deemed legitimate by the Indigenous departmental officer. The 
students were bussed to the university with teachers and the Education Department’s 
Indigenous officer. The provision of ‘afternoon tea’ generated an atmosphere of 
informality and ‘fun’. Nonetheless, the program was situated somewhat 
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ambiguously between school and after-school, between a formal and informal 
culture, between a compulsory and a voluntary activity. 

6.5. The Program Content 

Consistent with state educational policy, the teaching team envisaged a program that 
would be student-centred, and would target the social, intellectual and affective 
needs of students so as to enhance self-esteem, responsibility, voice and identity. 
Considering the mediated and connected world of young people today, instruction 
needed to provide meaningful, problem-based tasks and practical tools for future 
worlds of work and lifelong learning. With these goals in mind, the team developed 
a program that provided literacy tuition through practical activities using word- 
processing, website design, multimedia presentations and email. 

6.6. Interactions between Participants 

The teaching team used the PLUS Project website during the very first session as a 
prototype to illustrate webpage design, content and layout to the students. On the 
first day, students were shown how to design a simple homepage with three or four 
hyperlinks to information within the website and to external sites. This was done 
with a projection screen and with pieces of A4 paper and felt-pens. The students 
worked with friends to discuss and organise the content of their pages. Time and 
assistance were provided to the students for them to search for material on the Web 
to include on their websites. They talked freely amongst themselves — often across 
the room — during this exercise. 

The ground rules for interaction fore-grounded help-seeking and help-giving 
among the students themselves, rather than between expert-teachers and novice- 
students. To support this egalitarian form of interaction we wrote up a scheme for 
students to follow when they needed help. First, we suggested they try to solve it 
themselves by searching around the screen for possible clues - menus, buttons, links 
or advice displayed on the screen. Second, we suggested that they look at their 
notes supplied by the PLUS team to guide their activity during the session. Third, 
we suggested that they look to their nearby peers to see if they could help. Only as a 
last resort were they to ask for help from a PLUS teacher. There guidelines 
formalized what was already the common practice among the group, and it reflects 
the widespread view that acquisition of cyber-related literacies is best achieved 
outside the routines of formal schooling in contexts of peer apprenticeships where 
there is more freewheeling interaction and help delivered “just in time” to maintain 
the momentum of the activity. (Sefton-Green, 1998) 

6. 7. Different Teacher and Student Perceptions 

The issue of a difference in student and teacher perceptions of what was legitimate 
and valued epistemic content became apparent from the first day. Having 
collectively read the ‘Fifth Dimension’ and ‘Close Magica’ literatures (Cole & 
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Nicoloupoula, 1991; Vasquez, 1994), the teaching team believed that an unspoken 
but important aim of the program was to facilitate student engagement with and 
renewal of community languages, voices, identities, narratives and histories. The 
high level of community elder input during planning meetings and parental 
involvement appeared to support this view. Nevertheless, with the exception of one 
student who was a talented artist, the students resisted this gentle but sustained 
agenda on the part of teachers and tutors. They did this in two ways: passively 
through non-engagement with activity-based suggestions offered to them, and 
proactively through engagement with discourses of popular culture available on the 
World Wide Web. 



6.8. Data Analysis of Web-Site Content 

Content analysis of seventeen websites and thirteen digitised presentation files was 
conducted. The objective of these analyses was to identify the interests, narratives 
and knowledges the students drew from to construct their texts, and to examine how 
these resonate with local and global discourses and cultural forms. As social 
constructions, all student texts bear traces of discursive histories, sociocultural 
‘location’ and ideological positioning. Whilst the sample size is small and the 
findings are limited to the study at hand, they illustrate an across-the-board strategy 
of self-determination and self-representation through a counterscript to that offered 
by the teachers. 

Table 1 provides a breakdown of the vocabulary and lexical categories through 
which the students constructed representations of their experience and social worlds 
(Goatly, 2000). Data is taken from seventeen websites produced over an eight-week 
period by 1 1 girls and 6 boys. A total of 50 significant lexical items were identified 
and grouped into eight topical or semantic categories that are listed in the Table 
below. 

Table 1. Content analysis of student websites 



Topic category 


No. of students 


Frequency 


% Frequency 


Popular music 


6 


21 


42 


Friends 


6 


6 


12 


Football 


7 


6 


12 


Pets 


5 


5 


10 


Television 


4 


5 


10 


Family 


4 


4 


8 


Movies 


2 


2 


4 


Motor bikes 


1 


1 


2 


TOTAL 


17 Students* 


50 


100 



*A student could include more than one topic category on the website 
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References to ‘Popular Music’ totaled 21 or 42% of the 50 items. The names of the 
popular music industry icons and the number of times they were cited are: Brittney 
Spears (4), 5ive (3), TLC (3), Backstreet Boys (2), Will Smith (2), Tupac Shakur 
(2), BIG (1), 98 degrees (1), and Puff Daddy (1). All of these soloists and male vocal 
groups hail from the United States. 

These eight topical groups can be clustered into three primary semantic 
categories: Media and Popular Culture (including Popular Music, Television, 
Movies); Home, Family and Friends (including Family, Friends, Pets); and Sport 
(including Football, Motor Bikes). By aggregating the frequency items, it is 
possible to identify broad informational and epistemic areas that the children valued 
and considered legitimate content for literacy activity outside of the classroom. The 
category Media and Popular culture was by far the most prevalent (28 of the items, 
or 56%). Fifteen references were made to Home, Family and Friends (30%), and 
seven (14%) to Sport. 

Whilst the data from the thirteen digitised presentations was not as rich, a similar 
trend to that of the websites emerged. Because the software application is oriented 
towards truncated, bulleted information rather than narrative or expository writing, 
there was less text and fewer categories. As well, a new teacher used a more directed 
approach in which the children were asked to work with a partner to make a simple 
presentation on the topic, ‘How to be a good teacher’ . In spite of this directive, only 
1 student of the group wrote anything on the topic. The vocabulary of the texts was 
divided into 5 lexical categories (see Table 2). Again, the children resorted to 
Popular Music as a major content resource for writing: 9 of the 17 topical references 
were to pop superstars (53%). The names and frequencies of these were: Brittney 
Spears (2), Tupac Shakur (2), 5ive (1), Backstreet Boys (1), Nsync (1), Jennifer 
Lopez (1), and Makaweli (1). Again, all of these artists are located in the United 
States. If Television and Movies are added to Popular Music, the number of 
references to Media and Popular Culture in the presentations totaled 65% (53% + 
12 %). 



Table 2. Content analysis of digitised presentations 



Topic category 


No. of students 


Frequency 


% Frequency 


Popular music 


3 


9 


53 


Sport 


3 


3 


17 


Friends 


2 


2 


12 


Good teacher 


1 


1 


6 


Television 


1 


1 


6 


Movies 


1 


1 


6 


TOTAL 




17 


100 
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If the topical items for the presentations are comhined with the three main semantic 
categories and added to those of the websites, the total illustrates the extent of 
student proclivity for popular culture as an interpretive lens through which they 
experience and view their social worlds. References to Media and Popular Culture 
totalled 39 items or 58% of the total. There were 17 items about Home, Family and 
Friends (26%) and 10 on Sport (15%). 

7. DISCUSSION 

Our observations from the PLUS project suggest a complex interaction between 
indigeneity and cyber technologies. On the one hand, we observed that the high 
level of uncertainty and unexpected technical glitches accompanying much of our 
cyber-mediated pedagogy, rendered it compatible with collaborative learning and 
egalitarian forms of problem solving. Students engaged with staff in problem- 
solving dialogues, flicking through windows or menus for possible solutions, or 
spontaneously tutored each other as the need arose. These episodes of egalitarian 
interaction demonstrated a shift in the identity of the students from hesitant and 
reluctant participants at school, to competent and skilful navigators of cyber-space in 
an out-of-school informal learning context. On the other hand, the pervasive 
influence of global and popular culture was obvious in the content produced by the 
students for their personal web pages. There was distinctive Aboriginal and Torres 
Strait Islander content in only a few web pages (e.g. traditional drawings and 
references to aspects of Indigenous history and culture in Australia). In the majority 
of cases, students presented themselves as part of the pervasive global popular 
culture, and often hot-linked their own web pages to those of their pop icons (e.g. 
Britney Spears or Will Smith) and local sports stars. Nonetheless, the Elders from 
the Indigenous community were immensely proud of the achievements of the 
students in the PLUS project, and wanted their young people to master these new 
technologies as a way of forging a secure future for the next generation. 

We were made aware of the Elders viewpoint as the result of a presentation about 
PLUS arranged by an officer of the state Department of Education. The two authors 
were asked to go to a state-wide meeting of Aboriginal and Torres Strait Islander 
Elders and describe what was happening in the program. We organised for four of 
the PLUS students to come with us to the meeting, and to bring their recently 
completed web pages on disk so that they could show what they done. After a brief 
introduction and explanation of the PLUS program, we invited the Elders to gather 
around the four students to see what they had achieved. As the students showed 
their work, they became animated and enthusiastic web-masters, assuring the Elders 
that making a web page was easy, and showing them a page of practical instructions 
and guidelines for web-page production. The focus was not so much on the content 
of the students’ pages but on their know-how and facility with the technology per se. 
In comments to the authors afterwards, the Elders expressed their strong support for 
the aims of PLUS, and hoped that more members of the younger generation would 
master cyber literacies. 
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While we also celebrated the students’ growing technical competence, there 
remained the tension between the project’s aims of empowering distinctive 
Indigenous voices and the pull of the students’ interests to popular culture. Because 
the team provided space for resistance and student ownership of curriculum content, 
the students asserted their identities in the exercise of reading, writing and 
communicating. This constituted what we call a script and a counterscript in which 
the students (partly and at times) subverted the official curriculum. This was 
possible because it was an after-school program. In which the blurring of script 
boundaries was used to enhance participation and enjoyment of literacy practice. 
Resistance to the normalising effects of curriculum and pedagogy occurred in a 
‘third space’ of discursive tension. 

Youth today live in information-based societies and consumer cultures that 
demand their attention, time and money (Sefton-Green, 1998). Recent analyses of 
social orders and cultural formations use the term ‘postmodern’ to encapsulate the 
profound economic, technological and social change that has occurred since the 
advent of new telecommunications media. Youth involvement with mass media that 
is uni-directional (one-to-one) such as radio and television is being superseded by 
the many-to-many interactivity of new media. Consequently, the literacies and 
formal pedagogies of schooling have to compete with these new and more 
compelling sources of knowledge, learning and socialisation. The outcomes of the 
PLUS program illustrated this shift. 

Despite an attempt by the teachers of this program to provide a space for 
exploration of their Indigeneity, these young people rejected the opportunity, 
choosing instead to assert their participation and identity as part of the new cultural 
economy driven by transnational capitalism (Harrington & Bielby, 2001). In his 
analysis of the critical rewriting of racist and violent movies with white and black 
youth in the United States, Giroux (1994, p. 282) claimed that, 

whilst the circumstances of youth vary across and within terrains marked by racial and 
class differences, the modernist world of certainty and order that has traditionally 
policed, contained, and insulated such difference has given way to a shared postmodern 
culture in which representational borders collapse into new hybridised forms of cultural 
performance, identity, and political agency. 

To an extent, the music industry has displaced older forms of textuality such as 
novels and letter writing, and through it, youth identities merge and shift as they 
inhabit multiple social spheres that are marked by a plurality of languages and 
cultures. This was the case for the youth of the PLUS program. The movies, popular 
music, television programs, and video games that children and adolescence enjoy 
are largely a product of American consumer culture, and whilst parents, elders and 
teachers of the students took pride and pleasure in the achievements of their youth, 
there is a tremendous need for a critical sensibility in dealing with these new texts, 
and a critical unpacking of the consumerist values inherent in cyber transactions. 
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8. CONCLUSION 

The PLUS Project was not about finding “the answer” but about breaking the 
binaries of proficiency and productivity. This necessitated being flexible about 
curriculum content and literacy outcomes, and allowing students to transgress 
normal school conventions and practices. Whilst some of these young people 
struggled with basic literacy at school, they were nevertheless able to produce 
attractive websites and presentation files. The project therefore provided a space for 
the emergence of what is rendered invisible in traditional classrooms: opportunity 
for students to view themselves differently from how schools frequently construct 
them as somehow “inadequate”. The experience provided a new dimension to their 
identity, as it opened the possibility for life trajectory possibilities they had not 
previously considered. 

We’d like to close not with our words, but with those of Mandawuy Yunupingu, 
Australia’s most famous Aboriginal educator, former Australian of the Year, and 
lead singer of the band, Yothu Yindi. In a discussion on the importance of literacy in 
English for Indigenous peoples, Mandawuy argues for Indigenous Australians to be 
able to negotiate with Balanda (white people) in the language of power. He asserts 
that they need “double power: the double power of Yolgnu and the Balanda way” 
(Yunupingu, 1999, p. 4). The PLUS program is an on-going attempt to work in this 
double way. 



9. NOTES 

* This project has been developed as a partnership between Education Queensland, Australia, The 
School of Education at The University of Queensland, The Community Centre at The University of 
Queensland Ipswich Campus. 

^ The Dreamtime refers to the natural, moral and spiritual order of the universe for Australia’s 
Aboriginal peoples (Lawlor, 1991). It is the time before living memory when ancestral beings in human 
and non-human form created the land, and established tribal law. Aborigines consider themselves to be 
direct descendants of these mythical beings, and take responsibility for that part of the country created by 
their ancestor. 

^ The prefix ‘super’ means ‘excessive in degree or intensity’. Lull uses it to capture the ‘magnitude, 
freshness, and uniqueness’ of contemporary social and cultural conditions, which have been enabled by 
electronically based, digital cultures and mass-mediated semiotic systems. 
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MAKING SENSE THROUGH PARTICIPATION 



Social Differences in Learning and Identity Development 



Abstract. In this chapter we discuss the issue of social differences in relation to learning. In theories on 
co-operative learning or collaborative learning social differences are treated as characteristics of 
individual learners. The focus on learning as a social process is primarily elaborated in terms of 
interaction between pupils and the combined construction of knowledge. Sociocultural theory (Vygotsky, 
Lave & Wenger), however, understands ‘social’ not only in terms of knowledge/meaning being 
constmcted in interaction with others, but also in terms of the cultural practices/activities informing these 
interaction processes. Learning can be understood as increasing participating in communities of practice. 
As social differences are an intrinsic part of the culture in which students are learning to participate, these 
are also an inherent aspect of learning processes in schools. Students learn to participate in practices in 
different ways, depending on their social position, and thus develop distinguished cultural identities. In 
this chapter we elaborate on this tenet, using examples from various empirical research projects on 
learning in secondary education. We not only show how social differences in the cultural practices that 
underpin learning influence what is learned by whom, but also explore the consequences of this 
perspective for the pedagogical space of the school.. 



1. INTRODUCTION 

Students have been working in groups on an assignment in a technology lesson. 
They were supposed to make a bridge construction. Afterwards the fourteen year old 
students comment on the process: 

Rose: ‘Well, the group that did best, were really clever at it. They had chosen their materials 

really well, their bridge could carry 36 kilos, and that’s quite a lot. They did have two 
girls in that group but they didn’t do as much as the boys. The boys were much quicker 
in seeing what to do. They did it just like that, don’t ask me how, but their bridge could 
really carry a lot, quite smart of them, actually. I couldn’t do it.' 

Dennis: ‘The girls weren’t interested at all when we started, but now some are beginning to get 
interested. They like it when you help them. There are things that they don’t know, that 
you have to explain to them. But the simple things, when they realise that it can be fun, 
then they find it nice. They are rummaging a bit together, and when it all works more or 
less, they find it fun. Now they start to apply things that they learned last year, but at the 
time they didn’t want to participate ... thought they couldn’t do it, and the teacher was 
busy helping the girls all the time.’ 

More and more educational theories emphasise that learning is not an individual but 
a social process, and that explicitly making use of the social dimension of learning 
processes, for instance by introducing group work, fosters learning (Van der Linden, 
Erkens, Schmidt & Renshaw, 2000). In the learning situations sketched above, 
plenty of social processes are going on: intended and unintended processes, 
processes that foster learning and processes that hamper learning. Many of the 
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unintended processes have to do with differences between students, gender 
differences in this case, and the social positions that go with these. Although ‘social 
learning’ has become a major theme in educational theory, the implications of the 
tenet that learning is social for (how to handle) social differences between students 
have received conspicuously little consideration. We think this is a serious limitation 
because social differences are an inherent part of all learning processes, and as such 
should be considered in any instructional design. But as there are different 
conceptualisations of social learning (see Salomon & Perkins, 1998), there are also 
different ways of approaching the issue of social differences. In this chapter we, 
firstly, explore different interpretations of the tenet that learning is a social process. 
We will show that these differences go together with different interpretations of ‘the 
dialogic character of knowing and learning’. We then reflect upon the implications 
of the approaches we distinguish for the way ‘social differences’ are theorised and 
investigated. 

In the first section co-operative learning and collaborative learning research is 
discussed. We briefly describe how ‘the social’, ‘dialogue’ and in particular ‘social 
differences’ are conceptualised in this line of research. We will show that social 
differences are treated as characteristics of individual learners. What light does such 
a conceptualisation throw on the experiences of Rose and Dennis? In the second 
section we turn to sociocultural theory. Learning is understood as increasingly 
competent participation in communities of practice. In general, sociocultural theory 
shifts the attention to the broader socio-cultural practices within which learning is 
situated. From this perspective a different picture of what is happening in Rose’s and 
Dennis’ technology lessons emerges. In the next section we illustrate the merit of the 
tenet that social differences are an intrinsic part of learning to participate, using 
examples from empirical research on learning in the Dutch secondary education 
subjects Technology, Care, and Information and computer literacy. Our examples 
show how the social structure of the cultural practices that underpin learning 
influences what is learned by whom. In the final section we explore the 
consequences of this perspective for instructional strategies. 

2. SOCIAL DIFFERENCES AS CHARACTERISTICS OF INDIVIDUAL 

LEARNERS 

In this section, we will sketch two approaches to ‘social learning’: co-operative 
learning and collaborative learning. After briefly describing the differences between 
both perspectives, we draw some conclusions on the conceptualisation of ‘social 
differences’ that emerges. 

2.7. Co-operative Learning 

In research on co-operative learning, the issue of social differences is well known. In 
general, two angles in research on co-operative learning can be distinguished. 
Firstly, co-operative learning is addressed as an instructional strategy explicitly 
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aimed at reducing social inequality in education. A good example of this line of 
research may be found in studies on gender differences in maths education. In the 
late 1980's group work was perceived as an important innovative teaching practice 
for enhancing the achievements and attitudes of girls in/towards mathematics (see 
Burton, 1990). The following arguments were used (Busato, Ten Dam, Van den 
Eeden & Terwel, 1995). Firstly, it was assumed that women - in contrast to men - 
have little affinity with competitive and individual ways of working. Co-operative 
styles of working were assumed to be more suitable for women (Fennema & 
Peterson 1987; Open University 1987). Secondly, since group work offers more 
possibilities for mutual interaction, it was thought to give women the opportunity to 
effectively use their verbal qualities (Halpern 1992). Thirdly, since co-operative 
learning had been shown to improve students’ self-confidence, it was thought to be 
of special importance for women in the context of mathematics education (see 
Fennema & Feder, 1990). Evaluations of co-operative math programmes designed 
for women often showed that the target group indeed appreciated the courses 
(Burton, 1990). But in most cases, no gender effects of co-operative learning on 
achievement and attitude are found. ^ 

Secondly, there is a firm research tradition on explaining the effects of learning 
in groups where the problem of group composition is central. With regard to this 
angle, the names of Cohen (e.g. Cohen & Lotan, 1995; Cohen, Lotan & Catanzarite, 
1990) and Webb (e.g. Webb, 1991; Webb, Nemer & Chizhik, 1998) figure 
prominently. The starting point is the finding that students do not profit equally from 
co-operative learning, because of differences in background. Although ‘differences 
between learners’ are often social in character, they are predominantly understood in 
terms of cognitive abilities and consequently often related to achievement. Students 
with different abilities seem to benefit differently from working in groups (see 
Hoek, 1998). Research in the 1980's shows, for example, that high-achieving 
students have the greatest influence on group interaction. By giving (elaborated) 
explanations to other students, they themselves learn the most. Building on such 
research findings, various interventions aimed at improving the quality of the 
participation of low achieving students in group interaction have been developed 
and empirically tested. Examples concern types of tasks, composition of the group, 
the goal that is commonly agreed upon, complementarity of expertise (in tasks and 
roles), and co-operative climate in schools (see Van der Linden, Erkens, Schmidt & 
Renshaw, 2000, for an overview). Notwithstanding the difficulties that must be 
tackled, there seems to be a consensus that heterogeneous ability groups are 
favourable to learning. This holds true in particular for below-average students. 
They perform better when working with above-average students. The reverse, 
however, does not follow: high achievers profit the most from working with other 
high achievers (Webb et al., 1998) 
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2.2. Collaborative Learning 

Recent approaches of co-operative learning have moved away from a narrow 
cognitivist view of education. Using Salomon and Perkins’ mapping of the different 
meanings of social aspects of learning (1998), it can be argued that nowadays the 
emphasis is not so much on ‘active social mediation of individual learning’, but on 
‘social mediation as participatory knowledge construction’ (p.4). In other words, 
instead of creating a social learning system that enables an individual to acquire 
knowledge and skills effectively, the emphasis is on the joint construction of 
knowledge and on fostering mutual understanding. The term collaborative learning 
seems to mark this shift. Whereas in former days the term ‘group’ was satisfactory, 
nowadays modern educationalists' discourse talks about ‘communities of learners’ 
(Brown & Campione, 1990; Scardamalia et al. 1994). Researchers have sought ways 
of organizing the classroom as a ‘community of learners’ so that reciprocal teaching 
occurs where students are given the opportunity of shaping or at least partially shaping 
their own learning process (e.g. Brown & Campione, 1990 and 1994). By encouraging 
students to discuss the subject matter it becomes more meaningful and makes more 
sense. Developing a communal way of talking which permits discussion, pointing out 
evidence, making suggestions and expressing disagreement, enhances the learning 
process in the classroom (see Bielaczyc & Collins, 1999). The emphasis on 
interaction, mutual understanding and co-construction of knowledge is one 
interpretation of ‘the dialogic character of learning’. 

In the ‘communities of learners’ approach, the composition of the group has a 
central place. It is argued that in such an organisation of the teaching-learning process 
more effective use can be made of the expertise and experiences available in a group. 
Heterogeneous groups are pleaded for. From the perspective of social differences, it is 
important how ‘diversity’ is dealt with in the classroom as a learning community. 
Again, diversity is predominantly operationalised as ‘diversity in cognitive 
development’. Students can profit most from each other’s knowledge and skills when 
the knowledge and skills of the class are diverse (Brown & Campione, 1994). Ideally, 
the classroom as a mixed and heterogeneous community stimulates students to learn 
by reacting to one another, to the teacher and to the teaching materials. Open dialogue 
is characteristic of such a (imaginary) classroom. Besides diversity in knowledge and 
skills, however, more factors are important for creating an effective collaborative 
learning environment which concern the composition of the group (see Van der 
Linden et al., 2000). The participants should seek after a common goal, to which 
everyone (would like to) contribute(s). Moreover, co-responsibility and collaborative 
engagement are important. In this context the keywords are: open discussion, mutual 
exchange, active participation. Finally, there should be equality between partners 
(Damon & Phelps, 1989, cited in Van der Linden et al., 2000). Again and again we see 
the latter premises in various phrases: collaborative learning not only presupposes, but 
also contributes to open interaction and shared meanings. Few if any scholars 
comment on ‘equality as the norm’ in discourses on collaborative learning. Salomon 
and Perkins (1998) speak of the differences between learners that can endanger the 
learning of the collective. ‘If all of this seems like a celebration of the potentials of 
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social learning, it is - up to a point. However, the dark side of such interactions also 
has to he recognized. What is learned hy an individual may upset or even subvert 
rather than abet collective ends, as with the student taking advantage of his or her team 
members’ work or the corporate climber being more interested in personal 
advancement than in the overall success of the organization.’ (p.21). In other words, 
‘the dark side of collaborative learning’ is constituted by differences between learners 
in effort, motivation, commitment to the needs and goals of the group, and so on. It is 
predominantly a matter of individual attributes. Unfortunately, the issue of social 
differences as an intrinsic feature of the ‘community of learners’ as well as of the 
culture in which students learn, is not taken into account. 

To sum up, in the tradition of co-operative learning, (social) differences between 
learners are acknowledged as an inextricable but unwanted part of learning 
processes. ‘Learning in groups’ aims at diminishing these differences. In the more 
recent approach to collaborative learning, however, the issue of (social) differences 
between learners is celebrated as a huge learning potential. It gives students more 
opportunity to learn from each other. In both perspectives ‘the dialogic character of 
learning’ is interpreted in terms of the interaction between students in classrooms. 

In both perspectives (social) differences are treated as characteristics of 
individual learners. From the first angle of co-operative learning, gender, as 
exemplary for social differences, has been interpreted as a characteristic of students 
with the same invariable meaning across different social contexts. Reasoning from that 
point of view, the main question pertaining to the issue of social differences is how 
education can be made to fit in with the abilities, attitudes, experiences etc. of particular 
groups of students. From the second angle of co-operative learning, the emphasis is not 
only on (social) differences as fixed, unambiguous characteristics of individual learners, 
but also on the educational context that can influence (the undesirable effects of) 
differences between students. Differences, however, are still conceptualised as 
characteristics of individuals, and predominantly elaborated in terms of cognitive 
abilities. Finally, under the heading of collaborative learning, the process of co- 
construction of knowledge and creating mutual understanding is highlighted. In this 
conceptualisation of the social character of learning, with the emphasis on the 
potentials of the collective, the issue of social differences tends to quit the scene. 
‘Offstage’, however, questions remain like ‘whose voice is privileged in the 
collective?’ or ‘what are the processes and politics of entry into a specific 
discourse?’ In order to explore possible answers and think about appropriate 
teaching strategies, ‘social differences’ in learning must resurface as a theme. 

3. SCHOOLS AND SOCIAL PRACTICES 



3.1. Learning as a Quality of Participation 

A conceptualisation of social differences as characteristics of individual learners 
does insufficient justice to the cultural context in which learning takes place. In this 
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section we will develop a different interpretation of social differences by shifting the 
attention to the broader socio-cultural practices within which learning is situated. 
We will argue that learning should be understood as increasing participation in 
communities of practice. In such a view, knowledge and the act of knowing 
themselves are seen as inherently social and dialogical. Classroom procedures do not 
establish the dialogical character of learning, but use and foreground it. From this 
socio-cultural perspective, the issue of social differences will be looked at again. 

In a sociocultural interpretation of learning, the purpose of what happens in 
schools ultimately is not that students reach stated objectives in terms of knowledge, 
skills and attitudes. Such objectives have a further goal: enabling students to 
continue their education, and ultimately, to participate in the practices of society. All 
practices need to teach 'newcomers' to participate in order to be able to continue; this 
is the way in which culture 'reproduces' and renews itself. Formal education is a 
historically grown special way to ensure this process, itself mainly dependent on the 
spread of literacy. To get a perspective on how special and historically situated this 
form of reproduction and renewal is, it helps to look at practices that do not depend 
on formal education for their continued existence. To some extent those exist in our 
society, but for comparisons it is easier to look at non-Western societies (see for 
example, De Haan, 1999) or at the history of our own societies, as in the 
apprenticeship system of the guilds (cf. Lave & Wenger, 1991). 

What becomes evident from the study of such examples is that learning is not a 
separate activity. Rather, it is best described as a mode or quality of participation in 
a practice. As Lave & Wenger call it, it is 'peripheral participation' with the intention 
of becoming a more centrally situated participant. In many cases this form of 
participation is characterised by observation and imitation of the way more central 
participants (e.g., the master; or in a household, the mother) handle situations and 
assignments. For all participants, however, the aim is not that something be learned, 
but that the goals of the activity be reached. In doing that, other participants will 
have to make allowances for the fact that not every participant is skilled, and create 
spaces where peripheral participants can observe, imitate, and practice. Thus, not 
only the peripheral participants are involved in the learning process, but this process 
is distributed over many participants. As a consequence, the opportunity to 'learn' is 
dependent on the qualities of the interaction and of the practice situation. This is 
especially true of the ways participants adapt to differences in ability and 
background of the 'newcomers' - and of the way these newcomers adapt to the 
peculiarities of other participants. Mutual adaptation is an interactive and variable 
process; learning is a 'dialogue'. 

Becoming a more central participant is not just a matter of acquiring knowledge 
and skills. It also implies becoming a member of the community of practice. 
Children are motivated to participate in the cultural practices they encounter, as can 
be seen for example in imitative play: "what motivates the child to master tasks is 
not the mastery itself but the desire to be the adult or to be the one the adult wants 
him to be" (Goodnow, 1990). Belonging, however, ultimately cannot be reached by 
just 'going through the motions'; it requires a person to see herself as a member, 
taking responsibility for her own actions (including the use of knowledge and skills) 
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from that position. The learning process thus implies a change in personal identity, 
in the way one represents oneself for others and for oneself (cf. Holland, Lachicotte, 
Skinner & Cain, 1998). Learning to participate is at the same time learning to 
become a specific person. As a consequence the outcome of the learning process, the 
way in which one sees oneself as a member, will be different for each participant. 

3.2. Social Dijferences in Informal Learning 

Within sociocultural theory not much attention has been given until now to the 
possible backgrounds of differences in learning outcomes, but we can partially 
construct such a theory. Differences in outcome do not only depend on personal 
idiosyncrasies in constructing personal identity, but are also connected to the fact 
that practices do not admit everybody in the same way, and not everybody has the 
same wish to participate in them. Nearly all practices provide different roles and 
positions for participants. And most practices restrict admission to certain roles and 
positions, and/or to central participation in them, to persons with specific qualities, 
and often also to persons with a certain background or heritage. This was certainly 
the case for the medieval guilds, which not only carefully selected potential 
members, but by this means also closely controlled the spread of their esoteric 
knowledge and skills. Sometimes such restrictions are openly acknowledged and 
accepted, but in the case of schools, for instance, this is normally not a part of their 
policy, even though we know from participation statistics that admission is 
differential. Moreover, the qualities which are required need not be logically 
connected to the exigencies of positions within a practice (or, in the case of schools, 
of those practices they are supposed to 'prepare' for). Often, the reasons for selection 
are historical or ideological rather than rational, but they have become a matter of 
course. They are often connected to social differences: race, gender, class, social 
status. Thus, not only the practices themselves, but also the social distinctions they 
embody are reproduced (Bourdieu, 1992). And indeed, such distinctions become a 
part of the taken-for-granted world view of the members of such groups, so that they 
incorporate the wish to be, or not to be, a member of a specific practice as part of 
their social status (Holland et al., 1998). Girls, for instance, do not want, in general, 
to be mathematicians or professional football players, and becoming a professor is 
not something lower class boys see as a possibility, or even a desirability, for 
themselves. In other words, they incorporate the discourse of social differences as a 
part of their own identity (Willis, 1977; Volman & Ten Dam, 1998). 

3.3. Formal Education 

In our society, formal education has taken over part of the process of preparing 
children to participate in social practices. This is not only a change of place; it also 
entails a change in fundamental qualities of the preparation process. Schooling has 
separated learning and learners from the cultural practices it is supposed to prepare 
them for. The historical development of this specific educational process transforms 
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content, motivation, and success criteria, and also has an influence on the way in 
which social differences are implicated in the process. The problem is that education 
becomes a practice in itself. Students learn to participate in that practice, and derive 
their motivation from this participation. But it is much more difficult for them to 
learn to participate in the practices that schools are supposed to prepare them for. 
The reason is that education caters mainly to the Individualistic and rationalistic 
elements of preparation for practices, and tends to legitimise this with a rationalistic 
view of how humans act. It does scarcely help students to effect the changes in 
personal identity that are required to become participants in those intended practices. 

The sociocultural analysis of the context and purpose of education implies that 
social differences arise as part of the institutional practices of schooling. As 
education has become a practice in its own right, students develop a relation to that 
practice itself and to their position within it (a 'school identity') that is socially 
indexed in terms of sex, class and ethnicity. 'Being a good pupil' is differently 
valued in, and means different things for, different social groups. In the second 
place, social differences are also present in the way students develop their relation 
with school types and curriculum subjects. This not only shows In differential 
enrolment and success rates (a 'classical' subject of the sociology of education) but 
also in differential attitudes and relations to school subjects, sometimes culminating 
in firm resistance to learning some subjects, or even to school learning in general 
(Kohl, 1994; Willis, 1977; Litowitz, 1993). According to Litowitz, "areas of 
knowledge and skill are differentially linked to one's social identity, and [...] the 
linkings can help account for acceptance and resistance to learning" (Litowitz, 1993, 

p. 282). 

At the same time, the connection between school (and curriculum subjects) and 
cultural practices is not totally lost. It is true that schools do not offer much help in 
building an identity as a participant in such practices, and that for the students, the 
relation between what they are actually learning and what it is intended for becomes 
obscured. But still, education is perceived as, if not offering relevant curricular 
content, then at least providing a necessary formal entry to practices. Thus, social 
differences act and at the same time are constructed in a double way: in relation to 
attitudes toward school and school subjects, and also to attitudes toward the social 
practices that schools are supposed to prepare for. These two aspects may reinforce 
each other, but they may also be in conflict, for instance when a member of a 
minority group wishes to reach a certain profession but perceives education as an 
insurmountable obstacle instead of as a necessary preparation - a perception which 
then acts to fortify the socially constructed difference that gave rise to it: that 
profession is clearly 'not for our kind of people' anyway. 

3.4. Schools as Secondary Apprenticeship Systems 

There is no direct or deterministic link, however, between social differences and 
school success. Indeed, education can be a way for students to transcend the 
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limitations of their social position. This depends on the opportunities schools offer 
for individual students to construct their view of themselves. 

According to a sociocultural perspective as outlined here, many problems in 
education can be traced back to the absence of visible connections between learning 
in school and the cultural practices for which it is supposed to prepare. Thus, we 
consider it desirable to re-instate such connections. The learning of decontextualised 
knowledge and isolated skills should be replaced by the learning of knowledge, 
skills and competences in the context of practices re-presented in the school. This 
would give students the opportunity to obtain first-hand experience of participation, 
and would thus also provide them with opportunities to build their identity as a 
participant, to make sense of themselves and their possible positions through a kind 
of participation (Wardekker & Meijers, in press). Such a proposal does not just try to 
wield out obsolete knowledge and skills and replace them with those actually 
required. The aim is to make pupils experience that they could be in certain 
positions and participate in certain practices, even in such a way that they can 
contribute to the development of those practices. 

This is, of course, not an attempt to reduce education to a narrow vocational 
training or to revert to the apprenticeship model. The concept of 'practices' should 
not be narrowly interpreted to mean 'work places'; there is also leisure, sport, art, 
religion, citizenship, each of which can be considered a practice. Rather, this 
proposal should be seen as a step toward a 'secondary apprenticeship system' which 
would combine the advantages of apprenticeship (direct contact with a cultural 
practice) with those of the school (distance from societal and commercial 
requirements, availability of resources, space and intellectual instruments for 
reflection). In such a system, students do not primarily participate with the goal of 
becoming 'central' or skilled participants, but as a 'community of inquiry' where 
participation and critical reflection, both on the nature of the practice and on their 
own relation to it, are balanced, with the ultimate goal of developing citizens who 
exercise what Dewey called 'a discriminating heart and mind'. Especially, the critical 
reflection should extend to those aspects of real practices (as found outside the 
school) which are boring, oppressive, and supporting inequality. 

As an example, Van Aalsvoort (1999) has proposed a chemistry curriculum that 
is not based on the structure of chemical disciplinary knowledge (e.g. from 'simple' 
to 'complex' chemical formulas) but on social situations in which chemistry is 
encountered and on the types of work chemists actually do. It is an attempt to 
provide students with 'knowledge in action' rather than with 'knowledge out of 
context' (Applebee, 1996), which means: to show how specific chemical knowledge 
and skills relate to specific cultural practices. Not just in the sense that they are in 
use in these practices, but also that they were historically developed to address the 
problems of maintaining and renewing them, which shows their dialogical character 
and puts students in the position of possible (future) contributors to such 
developments (cf. Wardekker, 1998). 
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3.5. The Role of Pre-Existing Social Differences 

A view of the curriculum as outlined above means that the outcomes of education, 
seen in these terms, will not be the same for every student, because these outcomes 
are not to be evaluated in terms of the curriculum content itself, but rather in terms 
of each student's personal assimilation of curricular contents into the way they 
personally relate to cultural practices. But it does not, by itself, provide a means to 
prevent existing social differences of having an impact on these outcomes. On the 
contrary, there is a distinct danger that such differences in outcome will turn out to 
be related to pre-existing social differences in a much more complicated way. For if 
we re-present social practices in the school, we will also provide a point of entry for 
the way social differences are connected to and actualised in those practices. The 
influence of social differences cannot be obviated by just restructuring the 
curriculum in the proposed way. And it is not enough to give all students the 
opportunity to participate in educational experiences, either of a 'traditional', abstract 
structure or of a kind designed to make the connections to cultural practices visible, 
because the students themselves may already have a 'mind set' that reproduces and 
then reinforces the differences. This may also be true when critical reflection is 
emphasised: some students may already have 'closed their minds' to such an 
approach. 

This is where the consequences of the difference between a sociocultural view 
and a more 'traditional' cognitivist view become visible. As pointed out in the 
preceding section, from a cognitivist point of view social differences are seen as 
characteristics of individual students, ascribed on the basis of their class, sex or 
ethnic background. As a consequence, such differences are accommodated 
predominantly by taking care that all students get an 'equal' chance to participate and 
being heard. This is now shown to be too easy, because the important element is not 
the background of the students in itself. Instead, one side of the problem is in the 
way they have already used their social background to build their identity or 'mind 
set'. The other side of the problem is that social differences are already part of the 
social practices as re-presented in school, even if this happens in an abstract way, 
and the perception of this relation engages students' mind set. This then becomes 
part of the 'dark side' of group processes in education. Resistance to learning is not 
just unwillingness or irrationality; it is part of students' identity, and overcoming 
such resistance may create identity conflicts (Kohl, 1994). 

By 'social learning', we understand a form of learning in which students' co- 
operative activity is not just directed at carrying out school tasks and mastering 
relatively abstract knowledge and skills. Instead, learning activity should be directed 
at constructing identity in relation to specific social practices. What happens in the 
classroom, however, can work both ways in relation to social differences. Classroom 
dialogue may either reinforce or tend to eliminate social differences; both are 
learning processes. The question then is how to use and evaluate the contributions of 
every student and teacher in classroom dialogue and practice in such a way that 
social differences are not automatically reproduced. We need to reflect on what 
qualities of the classroom process will permit teachers and students to break through 
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a mind set and will help them to solve identity conflicts in such a way as to form 
resilienf identities coupled with 'a discriminating mind'. We will return to this 
question of classroom strategies after we give some empirical examples of how such 
learning processes actually work. 

4. SOCIAL DIFFERENCES AND THE QUALITY OF PARTICIPATION: 
EXAMPLES EROM RESEARCH 

In the last section we saw that a sociocultural perspective on social differences in 
learning focuses atfenfion on the different ways students relate to learning in school. 
These different ways are in turn prompted by different mind sets, which are related 
to social backgrounds, and by the ways social practices - including the social 
differences that are part of them - are represented at school. An understanding of fhe 
dialogical character of bofh knowledge and learning is crucial in fhis perspective. In 

this section we will use the example of the Dutch subjects Care, Technology and 

2 

Information and computer literacy (ICL) in secondary education to illustrate what 
this perspective yields in terms of undersfanding gender differences. Eirstly, we give 
some examples of how girls and boys respond to the subjects Care and Technology 
as ‘gendered’ practices; we use the idea of ‘peripheral participation’ to explain these 
responses. We then discuss the case of ICL and reflecf on how sfudents use 
classroom dialogue fo practice and learn about gender identity. 

4.1. Care and Technology as Gendered Practices 

When a common curriculum or ‘basic education’ was introduced in the first stage of 
Dutch secondary education in 1993, the subjects Care and Technology became 
compulsory subjects for all sfudents. Before fhe infroduction of fhe common 
curriculum these subjects were only included in the lower vocational education 
curriculum (see also Eijkelhof et al., 1998), where technology-related courses were 
mainly followed by boys and care-relaled courses by girls. The arguments for 
including Care and Technology in fhe common curriculum mainly referred to the 
counterbalance these ‘practicaP subjects would provide to the predominantly 
cognitive nature of basic secondary education. Buf argumenfs were also based on 
emancipatory considerations (see Ten Dam & Volman, 1998). It was considered 
important for girls to be introduced to technology in order to develop a more 
positive technological attitude, and to consider technology as a possible career. The 
inclusion of fhe subject Care in basic secondary education was seen as an expression 
of social recognition of the knowledge and skills that were traditionally associated 
with women. At an individual level it was expected that boys would learn to 
appreciate this domain and would become more willing to carry out caring tasks, if 
fhey knew more abouf caring activities. In ofher words, fhe differential (class and 
gender-related) way in which people participate in the cultural practices of 
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‘technology’ and ’care’ were explicitly addressed by introducing students at school 
to those practices in which they would not participate as a matter of course. 

In a study in which we interviewed 14- and 15 -year old girls and boys and their 
teachers on how they experienced the subjects Care and Technology, we found, 
however, that the introduction to these subjects had not resulted in the intended 
identification with and appreciation of these domains.^ 

This is one of Nathalie’s stories about how she loathes the assignments in 
technology lessons: 

‘I found that saw really scary. I always had someone else doing it: “Will you do it for me? I have 

to go for a minute”, or: “I hurt my hand yesterday, I cannot do much with it now”’. 

Dennis tells how in Care lessons he often just sits and waits until the lesson is over. 

‘Just think about something else, then the lesson passes more quickly’. 

Kim does not want to work on an assignment with a boy in Care lessons, because 

‘They usually start throwing the food’. 

Of course girls and boys do not respond to Care and Technology in uniform 
ways. Nevertheless some clear patterns occur in the interviews. Many girls explain 
in great detail how they hate Technology, and how they get around technical 
assignments. Many boys talk about hating Care, and about strategies to disrupt or 
endure the Care lessons. Teachers confirm that girls are less interested in technology 
and boys in care. Many technology teachers also consider girls less able in their 
subject. Girls indeed get lower scores on Technology tests (Doornekamp & 
Streumer, 1994). 

Educational theories have tried to explain gender differences in mathematics 
achievement, for example, in terms of differential capacities (lack of prior 
knowledge and experience) and in terms of gender-related attitudes. Gender is 
treated as a characteristic of individual learners, as in the theories discussed in 
section 2. Such explanations, however, do not explain why and how differential 
capacities and attitudes themselves come about, nor do they provide directions for 
an adequate response. Gender-related attitudes are usually seen as irrational, and as 
such have become the object of government campaigns that try to replace them with 
more gender-inclusive attitudes (Ten Dam & Volman, 1995). In our example, the 
introduction of Care and Technology was itself meant as a way to compensate for 
differential knowledge, experience and attitudes between girls and boys. Much of 
what is going on in Care and Technology classes, however, remains ‘dark side’ in an 
analysis in terms of capacities and even attitudes. 

The sociocultural perspective turns the attention away from individual 
knowledge and attitudes and instead focuses on the cultural meaning of areas of 
knowledge and skills. Care and Technology are subjects in which the connection 




MAKING SENSE THROUGH PARTICIPATION 



75 



with the cultural practices from which they are derived is more visible than in most 
other school subjects. This, formulated in terms of their ‘practicality’, was actually 
one of the reasons to include them in the common curriculum. From the perspective 
that learning is more intrinsically motivating when it is given shape as 
‘participation’, this may be considered a favourable condition for learning. 
However, as we also saw in section 3, representing social practices in the school also 
provides a point of entry for social differences in those cases in which social 
practices are not equally ‘open’ to everybody. Although the social practices of care 
and technology do not literally exclude men or women anymore, they are 
historically gendered. And barriers for participation still exist in the form of ‘mind 
sets’ and ‘social identities’ that make it difficult for example for girls to see 
themselves as a potential ‘member’ of a technical community of practice, and to 
even develop the wish to participate in such a practice. 

Wertsch’s (1998) distinction between mastery and appropriation is also useful 
here. In many school subjects students may simply learn in order to master the 
subject matter without seeing themselves as committed to the discourse community 
to which it refers. Knowledge and skills are then kept at a distance from oneself and 
one’s interests. This is much more difficult in learning through participation. This 
kind of learning invites the student to appropriate the discourse of -in this case - the 
care or technology community instead of just master it, thus implicating the learner 
in a process in which identity is at stake. 

4.2. Peripheral Participation in Gendered Practices 

Differences in prior knowledge, skills and experience - featuring in most 
explanations of gender differences in education - certainly play a role in students’ 
behaviour in the lessons. In the interviews, for example, many boys tell about 
helping their fathers with technical jobs: woodwork, welding, repairing things. A 
sociocultural perspective, however, not only looks at the knowledge and skills this 
has gained them. It also looks at the element of identity formation that is part of the 
same process. Dennis’ father sells engines. Dennis tells: 

‘Sometimes he gives me an outboard motor that is out of order. I find it a challenge to get it 
started again. I have made a scooter with a small motor. That’s when I also learned how to weld. 
Sometimes when my father had to weld something, he allowed me to watch. Then, at a certain 
moment you want to try it yourself. First we tried together, but after a while you want to do it on 
your own, and so on. Then you start and make whole constructions on you own. I think I may be 
making a cross-country bike soon.’ 

Such a story can easily be seen to be an instance of ‘peripheral participation’. While 
helping, boys not only observe and imitate the skills with which their fathers (or 
brothers or friends) handle technical problems, but also the self-representational 
aspects of these technical practices. They not only acquire technical knowledge and 
skills, but also a technical identity. Dennis knows how to talk in a confident way 
about technical jobs. He also feels that technology suits him. Many boys in lower 
vocational education want to become technicians. Even a carpentry assignment. 
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which has nothing to do with, for instance, somebody’s desire to become an 
electrician, refers to a cultural practice that is not alien to them. Thus, they are able 
to experience the technology assignments as peripheral participation. Most girls, on 
the contrary, feel that technology is not their thing. The technical assignments at 
school refer to a cultural practice in which they do not want to participate, to an 
identity that is not and will not be theirs. They even try to avoid every sign that may 
suggest technological competence. They just do not want to be such a person. 
Nathalie and Malu, for example, put a lot of effort in emphasising their clumsiness: 

Malu: ‘I am not really handy at it. I am all fingers and thumbs. I am really not good at 

technology.’ 

Nathalie: ‘Technology, I really don’t understand anything about it.’ 



Nathalie illustrates this by telling: 

‘We had to repair a puncture. I knew how to do it, but I had never actually done it myself. Well, 
that was obvious, it was really terrible. Couldn’t get the inner tube in again, really awful, I am 
never going to do it again. At home my father does the punctures, I won’t do it myself. It was 
just terrible, I was tinkering about for two hours. My friend is even clumsier than me, and we had 
to work together. She really demolished everything, took the whole wheel off and broke it into 
pieces, which made it even worse. It was just really awful, I‘m never gonna do it again.’ 

Again this story is not just an account of knowledge and skills, but also and maybe 
mainly a matter of presenting an identity. Throughout the whole interview Nathalie 
keeps telling ‘that she is not technical at all, that she cannot do it, and cannot help 
it’. One could say that instead of participating peripherally in a technical culture, 
Nathalie practices participation in this culture from a different position, namely an 
outsider's position. In this way, many girls take the role of ‘members’ of the 
community that ask others for help. 

Marcella: ‘At a certain moment I just go and watch somebody else working. I always ask one of 
the boys. They usually finish my work piece, I never do it myself. I ask: “can you 
help me”, and they do, and then I say: “I still don’t understand” and then they go on.’ 



Helping the girls in turn contributes to the technical identity of the helpers. 

Bernard: ‘With really technical things, girls often don’t understand. Then the teachers explains it 
again. Usually we also help the girls. With things they don’t dare or don’t want.’ 



In the Care lessons it is the girls who are the ones who refer to experiences at home, 
who easily participate in classroom discussions, and who seem to feel confident at 
assignments, whereas most boys emphasise that they find Care boring and stupid, 
act deliberately clumsy, and seem embarrassed to talk about for example friendship 
or their families. 

There is, of course, no strict dichotomy between boys and girls; there are 
individual differences among the girls and among the boys. We interviewed some 
girls who are really interested in Technology and a single boy who prefers Care 
above Technology. Vera, for example, likes Technology, because she likes to work 
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with her hands. She does a lot of tinkering at home; she is making a nesting-hox at 
the moment. She also explains enthusiastically and in detail how she managed to 
combine plastic, wood, lights and a battery in a recent technology assignment. 
Jasper on the contrary does not like this kind of ‘fiddly work’ at all. There are more 
boys who do not particularly like Technology. But Jasper, who wants to become a 
caretaker in a zoo, is the only boy who talks about the Care lessons without disdain, 
and who spontaneously talks about his own experiences with caring tasks at home, 
like looking after his little sister, cleaning, and cooking. 

In general the subject Care seems to be less popular than Technology. There are 
more girls who express some appreciation for Technology than there are boys who 
appreciate Care. And although many girls prefer Care above Technology, even with 
them the subject is not particularly popular. We may be seeing here a difference in 
the social appreciation for the domains of care and technology reflected in students' 
attitudes. 

Another factor that seems to interact with students' gender-related attitudes 
towards Care and Technology is the type of school students attend. Many boys in 
general education, for example, have in common with the girls that they are not 
particularly interested in Technology. Nevertheless, unlike the girls, they usually do 
not present themselves as a-technical. Something similar holds true for some girls in 
relation to Care. They are bored, but they seldom resist openly. Ineke explains: 

‘I find it pitiful for the teacher when they make a mess, so I don’t do it. She is doing her best.’ 

A number of boys, again especially in general education classes, just do their Care 
assignments in a co-operative and unobtrusive way. Carlo for example explains 
why, unlike some of his friends, he does his best in the Care lessons. 

‘One wants to get good marks’. 

One might say that Carlo handles the Care lessons by putting his identity and 
motives as a student first. He is primarily participating in the social practice of going 
to school. In Wertsch’s terms he probably primarily applies himself to the mastery 
of the required knowledge and skills. For Ineke it is not the wish to be a successful 
student, but empathy with the teacher which makes her comply with the role that is 
expected of her. 

4.3. Experimenting with Gender Identity in Information and Computer Literacy 
Lessons 

In the Dutch common curriculum, in addition to Care and Technology, a third new 
subject was introduced in 1993: Information and computer literacy (ICL). It was 
new for all students and was not meant as a computer course but as a subject that 
also treated general principles of data collection, interpretation and presentation, and 
social consequences of automation. Despite the intention to overcome the already 
established cultural link between the computer and masculinity by focussing on 
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general aspects of information and computer literacy, interviews with students and 
teachers, and classroom observations revealed that computers play a central role in 
the lessons and that girls and boys appreciate the lessons differently and also behave 
differently."* In the interviews boys talk more and with more enthusiasm and 
imagination about ICL than girls. They boast about their knowledge of computers 
and technological developments, using a lot of computer jargon, and portraying 
themselves as experts. Mastering technical jargon, however, does not necessarily 
imply mastering the skills and knowledge presupposed in the discourses they use. 
But talking about their computer knowledge seems to make them feel good. 

‘You can do complicated mathematical calculations much faster, like involution of roots from 

back to front. I think computers are interesting. There’s fantastic technology inside them.’ 



Most boys are convinced of their competence in using computers, which is quite the 
reverse for girls. They often present themselves as less expert than they are. And 
they attribute problems with the computer to their own failure and certainly avoid 
showing any signs of expertise about computers. Just as in the Technology case they 
rather seem to enjoy ‘acts of helplessness’. Here again girls seem to ‘practice’ 
participation in a culture of technical outsiders. 

‘When it suddenly went off, I thought: I did that because I don’t know very much about it. I 
thought: “that’s me again, pressing the wrong key”. 



Or: 

‘Then it suddenly starts beeping and I think: “Oh help, the thing’ll blow up in a minute’”. 

Whereas in the example of Care and Technology students took up the gender-linked 
positions that these practices traditionally offer, in the example of ICL they create 
such positions for themselves. A gender difference emerged quite soon in the subject 
ICL. It is not so much a difference in computer skills, but in skills for and 
willingness to participate in a computer culture. We interpreted the emergence of 
these differences in terms of processes in which students are engaged in 
experimenting with masculine and feminine identities, at the same time as they are 
(more or less) building knowledge and skills (Volman, 1997). 

According to Penuel and Wertsch (1995) identity should ‘be conceived as a form 
of action that is first and foremost rhetorical, concerned with persuading others (and 
oneself) about who one is and what one values’ (p.91). In this sense, in secondary 
school classrooms students are actively engaged in forming their identities. This 
includes, among other things, persuading themselves and others of their masculinity 
or femininity. The subjects Technology, Care and ICL, with their gender-linked 
connotations, appear to be ideal settings for trying out stereotyped masculine and 
feminine identities. 

However, masculinity and femininity are not unitary concepts, as has been 
pointed out and illustrated by many feminist poststructuralist scholars (e.g. Scott, 




MAKING SENSE THROUGH PARTICIPATION 



79 



1986). What is considered masculine and feminine is a historical and cultural 
product, a ‘social construction’, and is subject to changes and internal 
contradictions. The socially constructed categories of femininity and masculinity 
interact in complex ways with other categories, such as ethnicity, class and age. At 
the level of individual identities, this implies that girls and boys develop and present 
their sense of self in relation to different discursive practices. They develop gender 
identities by participating in the existing discursive practices and negotiating their 
own place within these. How they do this is not necessarily compatible with the way 
in which parents and teachers expect them to participate (Volman & ten Dam, 
1998). In our examples it is mainly a traditional gender discourse that students 
appear to take up. Nevertheless, alternative discourses are available around 
technology, care and computers. Overcoming the traditional dichotomy in gender 
identities was an explicit aim of policy makers, when these subjects were introduced 
in the common curriculum. Although such an emancipatory discourse seems to have 
little appeal for most of the students, some of them find their own alternatives, for 
example the girl who is interested in Technology because she likes tinkering, and the 
boy who, as a future zoo caretaker, finds Care a useful subject. 

Our examples make clear that being part of a ‘learning community’ or 
participating in classroom dialogue, as advocated in theories on co-operative 
learning (see section 2), does not help to overcome social differences as a matter of 
course. In our examples it rather invited students to emphasise a stereotypical social 
identity. In their conversations and interactions, students joined in with discourses 
that reinforce, or even construct, their outsider position with regard to the social 
practices at stake. This was possible and enticing because the conversations in the 
classroom concerned knowledge and skills with a history in which access to the 
position of contributor to the development of such knowledge and skills was 
organised along gender lines. 

In the ICL lessons we observed, we also saw instances where teachers did not 
find adequate ways to invite all students to participate in the classroom dialogue. 
Girls were often not addressed by their teachers as potential members of the 
‘community of computer users’, whereas boys on the contrary were often addressed 
on the basis of an assumed mutual interest in computers. Teachers often accepted 
discourse in which girls positioned themselves and each other as outsiders, and 
similarly accepted that boys positioned themselves as insiders without this implying 
real skills and knowledge. This also implied that boys did not always gain as much 
skill in the lessons as was possible; their competence was already assumed. Finally, 
classroom discussions were often dominated by students who knew much about 
computers (usually boys), while the rest of the group was just listening, or not even 
that. 

On the other hand, classroom dialogue does not necessarily work in this way. 
Typical of the idea of ‘secondary apprenticeship’ in schools, as explained in section 
3, however, is that social practices are represented in a way that calls for discussion 
and critical reflection on the practice itself and on the students’ own relation to the 
practice. Classroom dialogue can then be used to reflect on and challenge social 
differences. The different discourses that are available around such a practice and 
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the different ways individual students relate to these discourses are resources for 
such discussions in the classroom. 

The interviews show that it is not easy to give a new meaning to school subjects, 
and that students cannot be motivated to participate in certain practices just by being 
introduced to them. The subjects in our example refer to cultural practices to which 
students relate in different, socially structured ways, and in which they often already 
participate in different ways outside the school. The cultural practices that are 
brought into the school are ‘gendered’ and ‘classed’. This element does not remain 
at the school gate, but enters the classroom. The way in which it is taken up in 
classroom dialogue partly determines what meaning students give to what they 
learn. 



5. SCHOOL, IDENTITY, AND SOCIAL DIFFERENCES 

To conclude this chapter we will first briefly summarise our argument, and then 
discuss how classroom dialogue can contribute to breaking through the 
connectedness of knowledge and skills to social positions and social identities. 

5.7. Conclusions 

In this chapter we discussed the implications of different approaches of ‘social 
learning’ for the way ‘social differences’ are conceptualised. We first discussed co- 
operative learning theory, mainly developed from a cognitivist view. From this 
perspective justice is done to the social character of learning when students learn 
and work in groups, where they can benefit from participation in the social 
interaction around school tasks, either by helping other students or by being helped. 
More recent approaches, which try to organise learning in ‘communities of learners’, 
highlight the joint construction of knowledge. In both interpretations social 
differences are treated as characteristics of individual learners, and such differences 
are taken account of predominantly by ensuring that all students get an ‘equal’ 
chance to participate and to be heard. The unintended and unwanted effects of co- 
operative or collaborative learning are referred to as the dark side of social 
interactions. 

We then formulated a sociocultural perspective in which a plea is made for 
understanding learning as participating. From this perspective learning as well as 
knowledge and knowing are inherently social and dialogical. Teachers can make use 
of interaction/dialogue between students, but classroom procedures do not constitute 
the dialogical character of learning. Here lies the main difference with co-operative 
and collaborative learning theories. This perspective focuses attention on the fact 
that every learning content refers to social positions and has particular cultural 
meanings, and that acquiring knowledge and skills always implies identity building. 
This holds true for both learning through participation in social practices and for 
learning abstract - ‘decontextualised’ - knowledge and skills. Social differences 
between students can then be analysed in terms of how the knowledge, skills and 
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identities that students are supposed to acquire at school fit in or conflict with the 
identities they have already developed, and in which their social positions are 
reflected. 

Our research examples showed how gender differences in learning processes and 
learning results in the subjects Technology, Care and Information and Computer 
Literacy lessons can be understood from this perspective. Students appeared to feel 
attracted to these subjects or alienated by them as a function of how the ongoing 
discursive reconstruction of their identities could accommodate their view of their 
proficiency in the subject. Just being introduced to a subject appeared not to be 
sufficient to develop the wish to participate in the community of practice represented 
in that subject. For Marcella, Nathalie and Malu technology remains a cultural practice 
with which they feel no affinity, and in which they would not participate if a 
compulsory subject Technology did not exist. Rose and Dennis who figured in the 
introduction of this chapter have no doubt learned some technical knowledge and 
skills in the technology lessons. But they have also learned that the fact that men are 
technically more competent than women also applies to them and their fellow 
students. 

5.2. Discussion: The Pedagogical Space 

Our analysis of social differences in learning at school is at first sight not a very 
optimistic one. Should our conclusion be for instance that education is not capable 
of contributing to breaking through the connectedness of knowledge and skills with 
social positions and social identities? Or that re-establishing a link between 
education and social practices, as is pleaded for from a sociocultural perspective, 
only makes the problem of social differences worse? In the rest of this section we 
will explain why we think that on the contrary ‘learning through participation’ is a 
powerful way for students to develop motives to participate in social practices. 

For many students the fact that they are introduced to subjects as Technology, 
Care or Information and Computer Literacy ensures that they have a possibility to 
get interested at all. However, the way in which the practices at stake are represented 
in school is crucial. One of the problems of the subjects Care and Technology is that 
they are not part of a ‘secondary apprenticeship system’, as we discussed in section 
3. They are instead part of a curriculum in which subjects that are derived from the 
academic disciplines are considered the more serious and important ones. In many 
schools students’ achievements in Care and Technology are not given as much 
weight in their final evaluation. For some students the ‘practical’ subjects, therefore, 
just make a more or less welcome change. Another problem is that Care and 
Technology in themselves are not ‘ideal’ participatory subjects. The social practices 
at stake are hardly represented in a way that provides for engaged participation. The 
practical work often consists of isolated assignments, aimed at practising skills by 
copying an already decided-upon object in Technology or carrying out domestic 
tasks in Care. In the Technology lessons students are often required to make the 
same wooden or metal object all at the same time, resulting for many of them in 




82 



GEERT TEN DAM, MONIQUE VOLMAN & WIM WARDEKKER 



making things that they are not interested in and that do not make sense to them. 
Students have no responsibility for the choice of practical assignments, and only 
seldom are asked to design an object with a certain function, or organise a situation 
in which care is required. Their own initiative is not often valued. Technology 
teachers told us that many girls like to adorn their assignments - they put a lot of 
effort in painting the objects they make, for example - but of course, this is not what 
they are supposed to do. 

Students’ resistance leads teachers to assume that some students are just not 
motivated for their subjects. We think, however, that students develop motives to 
participate in classroom processes and ultimately in social practices by experiencing 
their social and personal meaning. It is possible to enhance this by a careful choice 
of assignments and by involving students in this choice. Girls appear to be interested 
in all kinds of technical work when this results in products that they find beautiful, 
useful or exciting. This does not even need to be something ‘girlish’ (Van Eck & 
Volman, 1999). 

But emphasising the inherent social and dialogical character of knowledge, 
knowing and learning gives direction to teaching strategies that go beyond the 
choice of assignments. When social differences are part of the practices that are 
represented in school, the issue of inequality should be addressed and reflected on 
explicitly. The school, in its function of a ‘secondary apprenticeship system’ 
provides a suitable context for doing this, as it can offer both an introduction to 
cultural practices and opportunities for taking distance and reflection. Participation 
and critical reflection together mark the pedagogical space of the school and 
teachers in it. This way of representing social practices in school implies making 
visible and reflexive the obstacles to participation in a given social practice and the 
possible identity conflicts resulting from it. For instance, by pointing out the way in 
which such a practice now handles social differences, how this has changed in 
history and how this could be changed in future. In classroom dialogue teachers can 
also reflect with students on their own behaviour. They can help students to reflect 
on their motives for participating or not participating in particular social practices. 
Classroom situations in which identity conflicts arise, or in which disruptions of 
traditional discourses or taken-for-granted identities become visible, may be seized 
upon for such reflection 

Such experiences can make students feel that they can be somebody who 
participates in care, technology, or information technology, even when they had 
never imagined it before. At the moment this is sometimes aimed at by presenting 
students with examples of women who work in technology and IT. There are even a 
few examples of programmes in which men talk to students about care and caring 
jobs. But such projects are usually rather the frills of the curriculum than an 
integrated part of the regular school subjects, and many teachers would probably say 
that this is not really about technology or about care, but about their ‘social context’. 
A sociocultural perspective on learning, however, considers such frills, which are 
aimed at reflection on social practices and the students’ own position in them, as 
essential elements of the introduction of students to social practices 
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6. NOTES 

^ For example, in an experimental design (Busato et al, 1995) it was shown that co-operative learning 
does improve the mathematical achievement of girls compared with more traditional (individual) methods 
of instruction. However, that same holds true for the boys (no interactions between gender and condition 
were found) 

2 

The subjects Technology and Information and computer literacy are well known in many countries, 
Care, however, is less common. The Dutch subject Care is based on the traditional subjects home 
economics and health education, which are modernized and expanded to include topics such as 
relationships, the environment, leisure and (un)paid work (see Ten Dam & Volman, 1998 for a detailed 
description).. 

3 

This study was part of a larger project focusing on learning processes in the subjects Care and Technology 
(Volman & Ten Dam, 2000). This part of the study focused on the question how social identities stmcture the 
learning processes of students in the subjects Care and Technology. Semi-stmctured interviews were held with 
13 girls and 10 boys, 12 Technology teachers and 10 Care teachers. 

4 

The interviews and observations were carried out as part of a study into the effects of ICE curriculum 
materials and teaching behaviour in ICL classes on changes in girls’ and boys’ attitudes, knowledge and 
future plans, and into the gender-linked ideas about the subject and about themselves developed by 
students during ICL lessons. Three classroom observations were carried out in each of 19 classes. 
Interviews were held with 10 girls and 10 boys from 5 classes (Volman, 1997). 
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ELIZABETH HIRST AND PETER D. RENSHAW 



DIVERSE VOICES, DIALOGUE AND 
INTERCULTURAL LEARNING IN A SECOND 
LANGUAGE CLASSROOM 



Abstract. In this chapter we adopt a sociocultural theoretical framework to theorize classroom learning as 
the process of appropriating various sociocultural voices, and competence as the capacity to adopt voices 
that are culturally privileged, that is, those voices that have audibility and status within specific cultural 
contexts. Voice provides a methodological tool that is sensitive to the polyphonic nature of classroom 
talk. With this tool we examine how participants negotiated and re-mediated identities through their 
deployment of cultural and linguistic resources. Key episodes of classroom talk are analyzed to illustrate 
the nuances of participants' ventriloquation of diverse voices and shifting strategic identities, reflecting 
changing local, national and global material conditions. The site of our investigation is a second language 
classroom in a primary (elementary) school setting in Northern Australia, where we have recorded the 
diverse voices that students and the teacher take up during their ideological becoming. In this second 
language (Indonesian) classroom students adopt subtle ways of ventriloquating as they re-voice teacher 
utterances. For example, there are numerous episodes where students parodied the teacher to create a 
sense of distance between themselves and the teacher - rejecting the identity of “Indonesian speaker” even 
as they mastered a rudimentary vocabulary. The teacher either ignored or did not recognize the implied 
insults in the students' parodying of his voice, so such episodes often degenerated into playground 
burlesque where the students were able to make fun of the teacher as if he were a low-status peer, rather 
than an authoritative adult. We argue that these classroom episodes of mimicry, parody and burlesque 
must be interpreted in relation to broader conflicts beyond the school boundary regarding cultural 
diversity and national identity. 



1. INTRODUCTION 

In this chapter we consider the dialogic activity of participants in a LOTE 
(Language other than English) classroom in a primary school in a northern region of 
Queensland, Australia. Our study investigates the pedagogical challenges of creating 
intercultural dialogue in a Year 7 LOTE classroom. The teacher, an Indonesian- 
born man, trained as a secondary English language teacher in Indonesia, before 
accepting the teaching position in Australia. The data for the study were collected 
from the beginning of his second year in Australia and his first year as a LOTE 
teacher. The interaction between a diverse group of young Australian students and 
this Indonesian teacher provides a rich context to explore intercultural and dialogic 
learning. 



2. LOTE CLASSROOMS 

The introduction of LOTE as a compulsory subject for upper primary students (Year 
5-7) in Australia precipitated a shortfall of linguistically qualified Asian language 
teachers. In the case of the Indonesian language this was in part forestalled through 
teacher exchange programs, and the contractual employment of native Indonesian 
speaking teachers, facilitated through an ongoing sister state relationship between 
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Queensland and Central Java. It was in this policy context that the Indonesian 
LOTE classroom was constructed, that a particular language was privileged and 
made available for students to appropriate. The material presence of this native- 
speaking Indonesian teacher in this particular classroom in North Queensland and 
the culturally distinctive voices that he ventriloquated in pedagogic activity, was not 
a chance event but a tangible outcome of specific discursive practices. 

At the local community and school level, the Indonesian language was not highly 
regarded by many parents and teachers. Their resistance to the language was 
consistent with the political context of the late 1990s, which had seen the re- 
emergence of a monolingual nationalism, and a call from some politicians for 
restrictions on Asian immigration into Australia. There was also a contradiction 
between the government policy of promoting Asian languages in schools, and the 
institutional practices through which the policy was implemented. The LOTE 
teacher was not a full-time member of the school staff, and had teaching 
responsibilities at other schools. His itinerancy created a marginal place for him 
within the school. In addition, LOTE was timetabled to provide maximum non- 
teaching time for the other teachers. As a consequence, the full-time teachers rarely 
if ever participated in the LOTE lessons, and so it was impossible to integrate the 
content of the LOTE lessons into other aspects of the curriculum. These practices 
marginalised LOTE and the Indonesian teacher, and implicitly challenged his 
legitimacy as a valued member of staff. (Djite, 1994; Miller, 1997b; Roulston, 
1998). 

2.7. Theoretical Framing of the LOTE Classroom 

We treat LOTE classrooms as sites of cultural production, as meeting places of a 
range of discursive practices, where social identities and relations of power are 
negotiated. Recent government policy regarding the LOTE classroom had 
envisioned students mastering or appropriating certain voices, and taking up 
particular identities, becoming certain sorts of people. LOTE classrooms were 
imagined as an opportunity for two (or more) cultures to come into contact, and 
potentially into dialogue, enabling new forms of understanding to develop, diverse 
voices to interanimate, and for dialogic learning to eventuate, with the concomitant 
construction of hybrid cultural identities. The LOTE classroom, as a polyphonic 
space, was idealized by many educators as a site for dialogized heteroglossia or 
dialogic learning, for the interanimation for voices, a space where participants could 
create shared meaning from initial conditions of difference. Since the teacher and 
students in our study brought quite different histories (linguistic, cultural and 
pedagogical) to their dialogic activity we anticipated that their voices would 
interanimate in rich and unanticipated ways. 

We have developed our approach from the work of Bakhtin and Vygotsky, and 
theorize pedagogy as the activity of privileging and orchestrating certain kinds of 
voices and in facilitating inter-animation between social languages and voices. With 
regard to Bakhtin, we employ the notion of dialogicality, the basic theoretical 
construct in his theory. This construct precedes all others such as utterance and 
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voice, neither of which can be understood without recourse to dialogicality 
(Wertsch, 1991). 

For Bakhtin the fundamental dialogism of discourse characterizes the way 
speakers' concrete utterances interanimate with utterances of another. Any utterance 
in dialogic interanimation is an instantiation of and for the reconstitution of the 
social. As Voloshinov (1973) explains: 

Any utterance no matter how weighty and complete in and of itself (or conversely 
however apparently trivial or inconsequential), is only a moment in the continuous 
process of verbal communication. But that continuous verbal communication is, in 
turn itself only a moment in the continuous, all inclusive, generative process of a 
given social collective, (p. 95). 

This process is also fundamental in the constitution of the psychological through the 
appropriation of voices, both personal and social. The self is constituted by the 
appropriated voices of others, so for Bakhtin "the ideological becoming of a human 
being [...] is the process of selectively assimilating the words of others" (1981, p. 
341). Language plays a crucial role, not just as social sign system or means of 
doing, but as a means to be a human subject. 

In Vygotsky’s psychology, symbolic mediation is the elementary feature that is a 
basic characteristic of human consciousness. Psychological tools, or mediational 
means, of which language is a key example, do not originate in small group 
interaction, but are embedded within a sociocultural milieu and are transferred 
through generations via collective practices. The constructs of mind and identity, 
therefore, cannot be understood independently of the cultural practices in which 
humans participate. Likewise, Voloshinov posits that, “language acquires life and 
historically evolves precisely here, in concrete verbal communication, and not in the 
abstract linguistic system of language forms, nor in the individual psyche of 
speakers” (1973, p. 96). 

Dialogicality is to be found in the way that a speaker’s concrete utterances come 
into contact with or interanimate with the utterances of another (Wertsch, 1991). 
Dialogicality can also be found within the utterance of the speaker and the way that 
a particular utterance takes on a dialogic overtone towards utterances of others, for 
example in parody. Parodic use of the utterance of another provides a way of 
illustrating the usefulness of the constructs of dialogicality and voice. To portray 
this we draw upon a particular episode during a recent Australian national election, 
where the leader of the right wing One Nation Party, Pauline Hanson, used the 
phrase “please explain’’ when she was uncertain about the meaning of a question 
posed by a television interviewer. The need to "explain" revealed Hanson's naivete 
about many important political and social issues. For those who experienced that 
moment in political history the phrase "please explain" retains the unique accent of 
Pauline Hanson and recreates key aspects of her attitude and perspective. When 
uttered in the company of others now, people will smile knowingly at each other, 
realising that the speaker is parodying Hanson's words in order to reveal and mock a 
certain naivete about the topic of conversation. Bakhtin’s constructs of dialogicality, 
utterance and voice reveal the processes through which innocuous phrases such as 
“please explain” enter into collective consciousness and create a sense of community 
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between speakers. An analysis that treats this utterance as though it “belongs to 
nobody" (Bakhtin, 1986, p. 99) cannot capture the collectively shared sense of the 
meaning that has developed over time and through local usage. 

Bakhtin extends dialogicality to the interaction between and amid social 
languages (1981). Social languages are a type of language use associated with 
particular social groups, for example “social dialects, characteristic group behaviour, 
professional jargons, generic languages, languages of the authorities or various 
circles and of passing fashions, languages that serve the specific sociopolitical 
purposes of the day” (1981, p. 262). Social languages or “types of speech events” 
(Wertsch, 1991, p. 56) can enter into dialogical interanimation. We turn now to 
consider how this interanimation occurs in the classroom. 

3. LEARNING & TEACHING ACTIVITY 
3.1. Privileging Voices 

In Australian schools, in common with schools in most parts of the world, certain 
social languages characterize classroom practice. As Bakhtin expressed it, “genres 
correspond to typical situations of speech communication, typical themes, and 
consequently, also to particular contacts between the meanings of words and actual 
concrete reality under certain typical circumstances” (1986, p. 87). The classroom is 
constituted by and through such genres, for example the IRE genre (Mehan, 1979), 
the instructional genre, the “show and tell” genre, or the brainstorming/divergent 
genre popularized in recent decades. Although these genres change over time they 
are relatively stable and recognizable forms. Not only do they recreate social 
contexts but interpellate interactants to take up particular social identities and 
relationships, for example, the expert/novice reciprocal identities of the instructional 
genre. Speech genres are social practices that are typically tied to context and social 
languages, and to categories of speakers who make up a community practice 
(Wertsch, 1991, p. 74). 

While the genres of classroom discourse are clearly identifiable, social languages 
from many fields of cultural activity can enter into classroom talk. Many educators 
base their pedagogy on the assumption that students should be encouraged to use 
speech genres from diverse sources, including their community and family, the 
media and the peer group. Such an approach to pedagogy is justified by referencing 
Vygotsky’s distinction between scientific and everyday concepts, and his proposal 
that understanding develops through the reciprocal interlacing of the more general 
and abstract scientific discourses with the more concrete experiential and local 
discourses. Here the teacher’s role is to orchestrate voices, and to mark out those 
that are privileged and valued within the classroom. This is a delicate balancing act 
in most classrooms because it involves providing opportunities for a diversity of 
voices to be heard and respected and simultaneously privileging some over others. 
A number of scholars have shown in recent research how the voices that students 
ventriloquate during classroom discussions are marginalised, and how local or 
community knowledge is devalued or displaced (Ballenger, 1997; Gutierrez, 1995; 
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Haworth, 1999). By orchestrating and privileging certain voices teachers become 
agents of and for the constitution of culture. 

However, the power of teachers can be overstated. The talk and the associated 
identities that become privileged in classrooms are somewhat unpredictable, as 
children and teachers bring different resources and different social languages and 
voices to dialogical activity in the classroom. Rather than a top-down process of 
cultural formation orchestrated by the teacher, the classroom appears more as a site 
of contest between multiple and shifting discourses and associated identities. As Gee 
(1997) reminds us, the"gift" that diverse discourses give us are sometimes not as 
"free” as they seem, that as well as appropriating particular voices we are 
appropriating identities too. As students take up or appropriate voices in dialogue 
they are learning to take up social identities, to become particular kinds of people. 
Pennycook (2000) expresses a similar viewpoint. Once we start to look at 
classrooms as an intersection of different ideologies and cultures, we can start to see 
that language learning is not an abstract cognitive process. Once we start to 
understand that cultural politics happen not only in the classroom and the world, but 
also, inevitably in the heads of our students, then we have to see classrooms as sites 
where identities are produced and changed. We need to understand that these 
identities are multiple and shifting and tied to language and language learning (p. 
99). 

To examine the LOTE classroom as a time and space of contestation of cultures 
and ideologies, where identities are negotiated and constructed, we need to examine 
the diverse voices that are present, how and if they come into dialogue, which voices 
are taken up, and what this means for the ‘ideological becoming’ of the participants. 
To achieve this micro-level analysis of classroom talk we have drawn upon recent 
research on scripts, counterscripts and third spaces. 



3.2. Scripts, Counterscripts and Third Spaces 

The constructs of script and counterscript provide a means of analyzing the 
organization and interaction of voices in the classroom. Scripts represent genres, or 
habitual forms of activity, which provide a frame of reference for ‘being a student’ 
or ‘being a teacher'. How scripts are played out at the local level will always vary 
according to local conditions. For example, the LOTE teacher in our study reported 
that he drew on his experiences of classroom life in Indonesia in order to envisage 
the classroom script for his LOTE lessons. This script with its particular social, 
spatial and language patterns guided his lesson planning and anticipation of 
students’ participation. However, there is potential conflict and misunderstanding 
inherent in LOTE classrooms where the teacher’s orientation to classroom events is 
at odds with students’ expectations. In our study, the Indonesian teacher attempted 
to reconstitute a particular version of the official script which placed him in a formal 
role of giving instructions to a respectful and compliant student group. Typically he 
would not discipline students who spoke to each other as he gave instructions. He 
persisted with completing the formal aspects of his instructions and teaching those 
few students who remained attentive. In fact, he enacted quite successfully his 
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version of the official script, albeit with the participation of only a minority of the 
students who happened to fit his vision of respectful compliant students. The 
majority of students seemed to interpret his script as alien and inauthentic, so his 
pedagogy did not create productive dialogic with these students, but opened up a 
fertile space for parody and commentary within the counterscript. 

The counterscript or ‘unofficial' script is characterized by subversive talk and 
action that runs in parallel to the official script. It is constituted by students in order 
to counter whatever the person who holds the floor is doing, and to provide spaces in 
the classroom for engaging in diverse genres of talk not sanctioned by the official 
regime. The production of the counterscript typically draws upon and re-constitutes 
certain sociocultural practices of the broader community. For example, we report 
below how the students in the LOTE classroom revoiced characters from the media 
and popular culture as well as the laconic, teasing, and sardonic voice, so 
characteristic of the informal culture of regional Australia. While not necessarily 
subversive, such voices provided a powerful means to parody and evaluate the 
official script, and undermined the teacher’s authenticity. 

Talk within the official script and the counterscript are frequently in tension. It 
is important, therefore, to analyze both kinds of talk and note how they are 
juxtaposed, when they collide, when they converge, how voices are borrowed and 
shared between them in short, how the scripts and the counterscripts of the 
classroom are interlaced, because utterances in these two spaces do not necessarily 
interanimate or dialogically coordinate to create new meanings and insights. As 
Bakhtin (1981, p. 296) argues, it is “only when a speaker is able to regard one 
language (and the world corresponding to it) through the eyes of another language’’ 
that dialogical utterance has been constructed. We treat these authentic dialogic 
utterances as constituting a third space in the classroom. 

The ‘third space’ is a construct to describe how the script and counterscript 
might intersect, and thus create the possibility of a potentially more heteroglossic 
authentic interaction (Gutierrez, Rymes, & Larson, 1995). The third space enables 
new meanings to be generated as the diverse voices of the official script and 
unofficial counterscript interanimate. It is essentially derivative, and enables new 
forms of intercultural understanding to develop, and dialogic learning to eventuate. 
In the following analysis we consider what kinds of voices are present in the 
classroom and the ways in which students enter into dialogue with and about the 
voices the teacher ventriloquates. 



4. STUDY 

This analysis forms part of a larger investigation at a primary school (Hirst, 2002), 
which serves students from low to medium socio-economic backgrounds across a 
wide geographical area of outer suburbs of a large regional centre in Queensland - 
Northern Australia. Data were collected using video and audio tapes, observational 
notes and interviews over a nine-month period from the Year 7 LOTE (Indonesian) 
class, comprising twenty-three students (11 to 13 years of age): twelve boys and 
eleven girls. Lour of the students were of Aboriginal background, two boys and two 
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girls; one boy was of Asian descent. The students have been learning Indonesian 
since Year 5, scheduled in three half-hour lessons each week. The LOTE teacher 
services two schools. His first language is a regional Indonesian language and 
second language is Bahasa Indonesia. He learned English and trained as a 
secondary English language teacher in Indonesia. Prior to this appointment he was 
employed as an assistant at two high schools in the metropolitan area. Before this he 
had no experience of primary teaching and had neither planned nor taught 
independently in Australia. 

The transcription format that we have chosen to represent the data is a central 
part of our theoretical representation (Mishler, 1991; Ochs, 1979). The transcripts 
are represented in two vertical columns where speakers are not perceived as being 
equally engaged or influential in the dialogic activity. Although the simultaneous 
speech of the teacher and students is not so clearly demonstrated, this format does 
allow us to highlight the construction of both the script and the counterscript in the 
classroom and how and when these scripts intersect (Edwards, 1993). This format 
allows us to capture the linguistic choices interactants make in the construction of 
these scripts and the moves made to sustain the propositional content of these 
largely exclusive scripts. Both students and teachers have been given pseudonyms 
to protect their identity'. 

4.1. Dialogic Learning in the LOTE classroom 

Based on the theoretical and pedagogical approach that we have articulated, we will 
analyze “the ideological becoming of the human being”, in particular, the 
ideological becoming of students in the Indonesian LOTE classroom (Bakhtin, 1981, 
p. 341). During everyday spontaneous verbal communication speakers take up the 
voices of the others in order to make meaning in dialogue. This ‘taking up’ of the 
voice of others can be achieved in different ways, as Bakhtin suggests, “in the form 
of anything from an exact replication to a parodic ridiculing and exaggeration of 
gestures and intonations” (1981, p. 341). The transcripts presented below represent a 
diversity of voices and social languages. How do students take up these voices, 
appropriate them, master them, play with them and what does this tell us about the 
culture, the collective practices, and the identities constituted in these sites? 

4.2. Lesson: “Keluarga Saya" 

The four episodes analyzed below are drawn from a series of lessons that took place 
over a two week period. The teacher’s intention was for students, either in pairs or 
independently, to write and illustrate an Indonesian text describing a family based 
on a big book, “Keluarga Saya” (My family). The traditional Western labeling 
genre of this book, often used in the early years of schooling, comprises a picture 
and accompanying explanatory sentence on each double page. Initially the teacher, 
Pak Asheed, reads and translates the text to the class. The students are expected to 
appropriate the genre of the book and substitute the book’s circumstantial content 
with content derived from vocabulary used in previous lessons. In this first episode 
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Pak Asheed is standing at the front of the classroom, the place he always stands 
when he addresses the whole class, and reads and translates the big book, suggesting 
how students can produce their own books using this text as a model. The 
characters in the book, which comprise the family, are represented by orangutans. 
An Illustration of the character on one page is accompanied by a description on the 
facing page. The students whose interactions appear in these transcripts are sitting 
at the "T intersection" of two rows of desks, they are between one and two metres 
distant from the teacher. Their voices are quite audible from the back of the 
classroom. 

Table 1. Episode 1 - “Adik” 





Teachers’ Talk 




Students’ Talk 


84 


PA (( pointing to 






85 


text, the word adik, is on the 


A 


Adick it starts with a:dick 


86 


page)) 


C 


Ah: dick 


87 


((Speaks to a student at 


M 


Amelia said a dick 


88 


the front of the classroom)) 


A 


Is that how you say it? 


89 


(7) 


M 


Well that’s how it’s said. 


90 




A 


ah: dick 


91 




C 


1 say ah] 


92 






[(indis) you Mike 


93 




M 


((shows Mike a piece of 


94 


PA 




paper)) 


95 




C 


What are these for? 


96 


The next one, you can 


M 


((grabbing the paper)) 


97 


(...) draw your mother 




Your tool 


98 


(Pause 5) 


C 


What’s this ((pointing to 


99 




M 


the paper)) 


100 






It’s yours 


101 


She likes: err wearing a 


C 


dildo Hehehe you’re an idiot 


102 


ah; big hat (...) you can 


M 


((looks at other students)) 


103 


change a big hat with a (...) 


C 


Why (...) why? 


104 


small hat, you can change 




(indis) ((whispers to 


105 


the: the glasses for example 


M 


Amelia)) 


106 


with anything you like (...) 




What’s the matter with 


107 


you draw and describe (pause 




that, dildo? 


108 


4) OK? (...)This is my father. 


C 


You’re an idiot, hey? 


109 


He is very stro:ng you can 


M 


Hahaha (indis) muscley 


110 


change this character or yery 


C 


mum, your girl isn’t it? your 


111 


thin or yery tall (3) Seperti 


M 


man isn’t it? 




King Kong, like King Kong 




((Nods)) 




(pause 4) ((looks around 




King Come 




class - many students 




[[hahaha 




talking)) 




[[Well that’s his name 
King Come 


112 




PP 


[[((students calling out)) 


113 




C 


[[Orange Juice 
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4.2.1. Teacher’s Voices 

The teacher’s pedagogic activity is revealed in the way he selects and presents 
activities to the students, in the voices that he privileges and the participation 
patterns he anticipates. Characteristically he rarely deviates from a monologue 
when addressing the whole class. He ventriloquates an authoritative voice, an 
institutional teacher’s voice, with which the students’ voices are not invited to 
interanimate. This voice is part of his repertoire as a classroom teacher, a voice he 
has appropriated through his own experiences of participation as teacher and 
student, and characteristic of classrooms in South East Asia (Martin, 1999, p. 41). It 
is the script with which he is familiar (Gutierrez et ah, 1995). The subject positions 
this genre offers to students are as passive recipients of knowledge. 

Although Pak Asheed takes up an authoritative stance constituted through his 
deployment of the procedural genre, a voice that assumes the authority to instruct, 
setting up an expert/novice relationship, he does not deploy a regulatory genre (e.g. 
IRE), one of the voices that is characteristically revealed in pedagogic discourse 
(Bernstein, 1996, p. 47) nor does he engage with students’ responses. Findings from 
classroom research in Asian classrooms (e.g. Chick, 1996; Crowe, 1992; Martin, 
1999) would indicate that regulatory genres are not drawn on to the same extent. 
These findings are echoed in the Australian context where Asian born and trained 
LOTE teachers are identified as a group who have particular problems with 
behaviour management strategies. Kingdon (1995) posits that difficulties commonly 
arise from different expectations of the relationships between teachers and students, 
“the majority [of overseas born LOTE teachers] expected automatic status and 
respect in line with beliefs and practice in their own cultures’’(p. 87). In similar 
vein, Webster (1994) comments on the learning styles of Asian immigrant students 
in their preparation for high school in Australia: "they appear to be authority 
oriented learners" (p. 30). Students, it seems, in these classrooms are self regulated, 
they have ‘internalised’ this regulatory discourse through their participation in 
communities of practice in a society where status is explicitly marked through 
language practices and the role of ‘guru’ (teacher) accorded particular authority. 
These self regulatory practices, “techniques for conducting the self’, are invented 
and installed through the conjunction of a range of political, legal, educational, 
religious and bureaucratic strategies (Patterson, 1997, p. 67). Pak Asheed is not yet 
a competent user of the regulatory discourse as it is not a voice that he has had to 
deploy in the communities of practice in which he participated in Indonesia. 
Interestingly it is the students who frequently take up the regulatory voice. As 
shown below in Episode 2, (Ln 65 ) Amelia corrects Pak Asheed’ s English. 



4.2.2. Students’ Voices 

We draw attention here to the students dialogic activity, particularly noting how 
students appropriate the Indonesian teacher’s voice or an Indonesian textual voice 
and ventriloquate it in the teasing genre, using it in ways that simultaneously work 
to establish a counter script, to do serious interpersonal work, and also to trivialize 
and question the legitimacy of the experiential content of the lesson. 
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This episode reveals an example of teasing that is realized through the parodic 
use of a common Indonesian word used to describe family relations. The parody 
involves a textual revoicing of ‘adik’ (younger sibling). Curriculum units on the 
family are traditionally introduced in the beginning stages of learning a second 
language, and this word is familiar to these students. The Indonesian pronunciation 
of this word has a phonemic pattern that is similar to the English words ‘a dick’, but 
in contrast to the final plosive in English which is aspirated, it is completed with a 
glottal stop. It is often a focus of students’ attention and humour. The humour is 
created through incongruity (Eggins & Slade, 1997), the students hear a word that is 
an anti-word, a taboo word in classroom discourse. It is common for students to say 
this word quite loudly in Indonesian classes, claiming, if challenged, that the non- 
serious meaning was not intended, so they cannot be held accountable for using 
taboo language. 

When Amelia appropriates this word (Ln 85), she draws on a particular 
sociocultural voice, the word is saturated with meaning, it is not new, this word has 
a history of being used in this way: “Each word tastes of the context and contexts in 
which it has lived its socially charged life” (Bakhtin, 1981, p. 293). This makes it 
difficult to define ‘turns’ in conversation as discrete units involving a change in 
speakers because speakers routinely appropriate other’s words and ideas. Within 
this dialogical framework speakers re-voice not only the words of others but also 
who uttered them and to what effect, this is the pragmatic aspect of interaction. It is 
with the pragmatic intention, we argue, that Amelia appropriates this word, recalling 
the history of relationships and parody. Her utterance fuels the dialogic activity in 
the counter script, both in terms of the propositional content and the genre. In this 
counterscript, Mike, through his dialogic activity, not only establishes subject 
positions for others but also takes up powerful stances himself. Eor example we see 
him firstly take up the voice of monitor of classroom talk (Ln 87) as he positions 
Amelia as transgressing classroom behaviour, and then the Indonesian expert (Ln 
89) as Amelia attempts to retrieve the serious intention of the utterance. 

However, the word has a life of its own, and Mike’s strategic shift in identity is 
undermined as Chloe makes a sustaining move (Ln 92) which simultaneously 
maintains both the propositional content and the humorous teasing genre of the 
counterscript, and challenges the subject position that Mike has taken up. She 
appropriates the ‘non-serious’ meaning of the word and embellishes it, though her 
target is now Mike. She plays with the meaning, drawing a picture of a stick man, 
with a large penis, showing it to Mike and identifying the penis as his (Ln 98). She 
uses slang words to relexicalise the original utterance, “tool” and “dildo”. Her 
parody involves representing the penis as an object of fun, seriously undermining 
the power of a “privileged signifier” (Lacan, 1997, p. 287). Mike now draws on the 
powerful discourses of masculinity to reassert his power, calling Chloe “an idiot” 
(Ln 105). Name-calling is primarily used as an assertion of dominance. Troyna and 
Hatcher (1992) argue that boys assert their dominance not through the use of sexist 
terms but through their verbal dominance, and from their findings contend that, “the 
construction and assertion of gender identities was one of the most pervasive social 
processes of the children’s cultures” (p. 54). 
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4.2.3. Dialogic Interanimation 

The intersection of students’ and teacher talk here is represented by the students' 
appropriation of an Indonesian word from the text “Keluarga Saya”. They have 
parodied an Indonesian textual voice to do some interpersonal work, identity work. 
They have “rented” (Holquist, 1997) an interpretation of the textual voice by 
borrowing the phonemic patterning or sound of the word, and they have played with 
it, bent it to serve their own purposes. Through their dialogical activity students 
have established a counterscript, a parodic system fuelled by the revoicing of 
Indonesian textual words plundered from the text and teacher script and created a 
rich dialogue. The counterscript represents the dialogised heteroglossia of popular 
genres that ridicule, contest and parody the teacher’s script, the genre that Pak 
Asheed is attempting to constitute in this classroom. It represents a conflict between 
the centripetal forces of the teacher’s monologic discourse and the centrifugal 
heteroglossic forces that challenge fixed definitions (Bakhtin, 1981, p. 272). 

In the above analysis we have documented how students draw on Indonesian 
linguistic resources to both build a counterscript and engage in interpersonal work. 
The students in their community of practice, their counterscript, have found ways to 
appropriate and creatively re-accentuate the Indonesian voices to ‘enrich’ their 
dialogue. What unifies this social group, or community of practice in the 
counterscript, is that they share common views and values: “they intone their 
utterances in particular ways reflective of the values and beliefs common to them” 
(Hicks, 2000, p. 238). Through their talk, and their construction of meaning, these 
students are also revealing their stance towards the content of their texts. Not only 
are students creating meaning through their dialogic activity, their utterances also 
work in evaluative ways. We argue that the effect of their talk is to locate 
Indonesian language in a humorous genre, lowering its status as a serious language. 
In these instances, students are generally not taking up the voice of the Indonesian 
speaker to engage with an interlocutor whose voice is heard in its fullness but rather 
as a form of parody. We argue that students are appropriating a rudimentary 
Indonesian vocabulary but using it in a limited, specified kind of way that both 
reflects and reconstitutes some of the voices found in the wider community. The 
evaluative aspect of students’ talk is more clearly evident in the following episode. 

4.3. Episode! - “Running Commentary” 

In this episode Pak Asheed alerts students to the time remaining to complete the task 
(Ln 39-40 & 61) and the expected genre and layout of the book (Ln 42-51). We 
focus our attention in this transcript on a common characteristic observed in these 
LOTE lessons, that is, the students’ running commentary on the teacher script. The 
students’ counterscript in this episode is almost entirely built from evaluative 
comments of the teacher script. Its cohesiveness is not sustained through its 
propositional content as revealed in the previous episode, but through its evaluative 
content. 
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Table 2. Episode 2 - Running commentary 






Teacher’s talk 




Students' talk 


39 


PA 


Two more lessons to 


M 




40 




finish our storybooks... Err, 




storybook 


41 




the story book that you: write 




( ( mimicking PA ’s 


42 




at least you make the 




intonation)) stor:ybook 


43 




pictures likes this= 






44 




((drawing on board)) 


M 


((walks up to look at PA’s 


45 








writing, smiles and returns)) 


46 




=if you write the sentence 


L 


I’m tired 


47 




here and a picture here. . .it is 




((yawns)) Sentun (?) oh 

senten (?) 


48 




Ten pages Bu:t if 


PP 


Ten pages? 


49 




you write the sentence 


L 


(To J) Get me my 


50 




here and make the picture 




Indonesian book ple:ase 


51 




here .... Then it is five pages 


J 


Heehee 


52 




Ok [Yes? ((looks at 

students)) 






53 


L 


[Can 1 have my 






54 




Indonesian book please, . . . 






55 




please nle:ase 


J 


Go Lily 


56 


PH 


Wait until 1 finish this. 


PP 


((many students talking)) 


57 




We have to finish ((claps 


L 


Give it to me (indis) 


58 




twice))= 




((quietly singing into 


59 






J 


microphone)) 










Haahaa 


60 


PH: 


=Excuse me, we have to 






61 




finish it ahh tomorrow, so if 






62 




you are not finished, if you 






63 




are not sure you can finish 






64 




tomorrow you can bring it 






65 




home so you can do it at 


A 


take it home, take it 


66 




home, OK, so let’s 










start now 






67 


PP 


((come up to the front to 
collect their books/paper 
etc)) 






Through their dialogic activity the students are not only constructing experiential 
meanings hut also flag their stance towards the propositional content of their texts. 


Lemke (1998) clarifies the way utterances in 


themselves are dialogic as speakers 


simultaneously propose and evaluate ideas: 








Whatever we 


have to say about the world, we can also tell others, in the same utterance, 




to what extent we believe what we say is likely, desirable, important, permissible, 
surprising, serious, or comprehensible. In making these evaluations of propositions and 




proposals, we 


also orient our text in the larger world of available social viewpoints on 




our topic, and 


we further define our identities as meaning-makers with particular values 




as well as beliefs, (p. 1) 
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A lexical analysis of the teacher’s script and students’ counter script reveals the 
double voicedness of the parodic utterances. The repetition of the words in the 
counter script provides the “tying function” (Halliday & Hasan, 1985). These 
evaluative ties not only work as links between the teacher script and counterscript 
but also maintain textual cohesion within the counterscript. In this episode we 
consider the ways that students take up the teacher’s voice, using appraisal resources 
that, as Eggins (1997, p. 143) points out give us an insight into how in conversation 
perceptions and feelings about the world, each other and material phenomena are 
shared and constituted. 

Mimicking the teacher’s pronunciation of “storybooks” (Ln 40), Mike ‘takes up’ 
the teacher’s voice and exaggerates the teacher’s intonation, stressing the “r”. This 
parodic ridiculing of the teacher’s pronunciation expresses an evaluation of the 
teacher voice. Repeating this word and further stressing it (Ln 41), Mike amplifies 
his attitudinal meaning (Eggins & Slade, 1997, p. 134). By publicly sanctioning Pak 
Asheed’s linguistic behaviour Mike is once again taking up a powerful position in 
this classroom by privileging an evaluative voice in the counterscript. 

This pattern of evaluative engagement in the collective activity of the 
counterscript characterizes the episode. The students’ script represents a running 
commentary on the teacher’s script. In Ln. 47 we hear Lily comment on Pak 
Asheed’s pronunciation; in Ln 48 many of the students comment on his suggestion 
that the book they make should consist of ten pages; and finally in Ln 65 Amelia 
comments on his grammatical choice, correcting him, once again amplifying a 
judgement of his linguistic behaviour through repetition and stress. Mike makes a 
further evaluation of the teacher’s behaviour (Ln 44/45) when he walks up to the 
blackboard to look at a picture Pak Asheed is drawing, he turns to face the class, 
smiles and then returns to his seat. Here Mike acts as if he were a teacher strolling 
around the classroom to observe and evaluate what Pak Asheed is doing. His 
behaviour extends the evaluative theme of the counterscript where the teacher’s 
classroom performance is constantly open to subtle and not so subtle ridicule. 

The use of appraisal resources by the students involved in this counterscript 
depends on their access to and collusion in social practices, and arises out of 
tensions both in the micro context and the social structure. The students’ 
counterscript builds a platform for critique of the teacher and his native language. 
This dialogic activity is very much about power, the contestation of power in this 
classroom and the lack of legitimacy students accord to the teacher’ status. In 
claiming the right to make evaluative comments, students are re-constituting 
patterns of unequal power associated with the macro-institutional contexts. The 
classroom conflicts are not just personal misunderstandings but reflect conflict and 
tensions in political, institutional and community dialogues that construct the LOTE 
context. 

In the above two episodes we have interpreted the ways that the teacher’ voice 
has been taken up, suggesting that through their dialogic activity students construct a 
counterscript, constituting their ‘in-groupness’ through shared access to 
understandings about Indonesian as a language and participating in evaluative 
practices which sanction the Indonesian speaker’s behaviour. This has the effect of 
marginalising both the Indonesian teacher and the Indonesian language. Students 
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deny a pedagogical space to Pak Asheed in their construction of the counterscript. 
Through their construction of solidarity in their community of practice they ‘other’ 
the Indonesian voice. 

We need to consider, then, whether the counterscript constitutes racist 
behaviour? We adopt de la Torre’s view of racist behaviour, where racial 
discrimination is understood as “the overt and subtle actions and words utilized ... 
to exclude, restrict, or harm” (de la Torre, 1999, p. 94). Such actions and words can 
be seen as ideologies of racism at work in everyday life. The children’s audacity in 
publicly ridiculing Pak Asheed might be interpreted as childhood mischievousness 
and of little consequence. However, we are reminded here of Bakhtin’s comment 
that however trivial or inconsequential an utterance seems, it is nevertheless a 
moment in the process of constructing the social. We argue that by building their 
own group solidarity through parodying Pak Asheed and openly ridiculing his 
performance as teacher, they are reconstituting a broader racist ideology in their own 
local classroom. By examining the resources utilized to claim authority over public 
spaces such as classrooms and restrict others’ access to these spaces, we can see 
how particular ideologies gain their purchase. We have argued that students draw 
on diverse voices and take up a variety of stances in their dialogic activity during the 
LOTE Indonesian lesson, thereby effectively restricting the LOTE teacher’s access 
to the role of ‘teacher’, and constituting him as ‘other’ as they reconstitute their ‘in- 
groupness’. 

Subtle linguistic racism, that excludes explicit name calling or insults, is often 
overlooked (Hill, 1993, 1999). It is covert and insidious, rather than overt and 
violent. However, this reflects the changing face of racism and ethnic domination 
which is evident in modern and increasingly global societies, where people appear to 
uphold the basic values of a democratic society but they speak or act in ways which 
distance themselves from ethnic minorities (Teo, 2000, p. 8). 

Table 3. Episode 3 - “Bend Over” 





Speaker 


Talk 


84 


PA 


Excuse Ime. listen ((Will walks up behind Mike’s chair)) 


85 


L 


[Shush 


86 


J 


I’m listening 


87 

88 


PA 


In doing this you can sit behin.. er beside your partner but not walk 
around or make a noise. [Right? Choose your seats= 


89 

90 


W 


: [Work around or make a noise? ((looking at 

Mike and laughing)) 


91 


PA 


=and go to them but do not walk around 


92 


L 


Walk around, you Nigel 


93 

94 

95 


L 


((to PA quietly)) He’s making fun of you (...) 

((to Will)) Bend over touch your toes ((looks at PA)) and Pak Asheed 
will take you out to the shed ((PA moves to stand in front of Lily)) Haha. 



What is key is not just to identify racist voices but show how these are sanctioned by 
larger but less transparent structures of power that disguise dominance as the 
naturalized practices of everyday life. In the following two transcripts, the 
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connection between micro interactional and broader political contexts become more 
evident. Once again we note the students’ evaluative behaviour, but rather than just 
parodying the teacher’s pronunciation (Ln 89), there is much more overt evaluation 
of the LOTE teacher. Lily, sitting less than a meter from Pak Asheed, explicitly 
acknowledges the teasing genre (Ln 93), that students are “taking the piss”. But 
even more insulting and ridiculing, she draws on a popular currency of abuse by 
ventriloquating a homophobic voice and suggests he might engage in homosexual 
activity with Will. There have been other references in the counterscript to the 
teacher’s sexuality that seem to be founded on the clothes that Pak Asheed wears - 
tight trousers and a patterned shirt tucked in at the waist. The students reconstitute a 
social reality where outer differences are noticed and inner differences assumed. 

Table 4. Episode 4 “Bloody Bastard” 





Speaker 


Talk 


112 


L(to J) 


Can 1 be a partner with you? 


113 


J 


Honestly, I’m working with Matt 


114 


L 


Please 


115 


J 


You work (?) like a woman 


116 


L 


Pleaise 


117 


PA 


((claps his hands)) One minute. Excuse me .... Walking 


118 




around except .[(indistinct) 


119 


L 


[Bloody idiot bloody bastard ( ( cockney accent)) 


120 


J 


Haha 


121 


L 


Bloody bastard ((smiling)) .. .Bloody bastard ((looking directly 


122 




at PA who is standing behind Matt)= 


123 


J/MAV 


Haha ((looking at PA, then turn away) 


124 


L 


=bloody bastard ((stands up pushes her chair under her desk 


125 




flamboyantly and moves toward PA)) bloody bastard ((laughing, 


126 




PA is blocking her pathway as she tries to pass they stand toe to 


127 




toe for a moment, she points over his shoulder to Nancy and he 


128 




moves, allowing her through, and watches her progress)) 


129 


W 


(indis) ((to Jarrod & Matt )) 


130 


M 


Indonesian 


131 


J 


Well what else would I write about? 


132 


W 


((turns to Mike)) see? 


133 


L 


Bloody bastard ((into microphone)) 



In this episode Lily swears directly at the teacher, using a thick cockney accent that 
she appears to have revoiced from popular TV show. At the time the classroom 
episode above was recorded, an episode of “The Simpsons” was shown on local 
television that was set in Australia and included instances of characters swearing in 
an ‘Aussie’ accent - in fact the accent was not authentically Australian but sounded 
like a London cockney accent. Lily appears to be drawing on both the cockney 
voice and the attitude of disrespect to authority figures that Bart Simpson displays 
on the show. The teacher does not appear to understand what Lily is saying - in fact 
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it is this lack of recognition that provides the impetus for her to repeat the phrase 
several times. This is daring and disrespectful behaviour for which Lily is not held 
accountable because she cannot be understood by the teacher. 

It is important to consider the audience for Lily’s remarks. Her utterances are 
made directly to the teacher but she clearly does not expect him to reply to her 
comments. She is not talking to the teacher so much as talking for the amusement of 
her classmates. She is acting for the student audience - she is performing burlesque 
by making him appear foolish. The students can hear her and are very much aware 
of what she is doing. She flaunts her bravado, as she performs for them. This is 
dangerous ground. She has to trust that her fellow students won’t inform. Thongh 
the risk she is taking is great (this behavionr could get her suspended from school) 
so is the kudos she is earning. She is also bnilding solidarity with her andience and 
othering the teacher - she is constructing an alternative reality, one in which she has 
a significant stake-holding. When she makes these comments she does not appear to 
be angry or upset but seems to be playing, almost baiting the teacher - poking a 
metaphorical stick at him and seeing if he will bite. “Taking the piss” can be a game 
of verbal jousting if both partners know the rules and are ready to play. In this 
instance the teacher cannot play so Lily plays to her peers and to the camera - at one 
point she turns to the camera with a cheeky grin “Look what I can do/get away with” 
she seems to be saying. Her cheeky antics make us as researchers part of the 
participating audience, and complicit in this “second life” this alter life - the 
underlife of the classroom. The audience for Lily’s remarks include her peers, the 
researcher, and the camera to which she looks for virtual approval of her stunning 
performance - does the camera represent a broader social audience? 

Through her use of “anti-language” (Halliday, 1978) Lily contests the teacher’s 
authority and displays her bravado to the other members of the class, with 
consequent foregrounding of interpersonal elements. Constituting interpersonal 
relations in opposition to the teacher, she looks to her audience for laughs and 
solidarity. In his discussion of anti-language Halliday draws on Podgorecki’s (1973) 
explanation of ‘second life’, the constrnction of an alternative society which arises 
from the need to maintain inner solidarity nnder pressure, “at the individual level, 
the second life provides the means of maintaining identity in the face of its 
threatened destruction” (Halliday, 1978, p. 168). Paradoxically, in this instance it is 
the LOTE teacher’s identity that is threatened, though on the larger scale, in the face 
of changing demographics and globalization, it may indeed be the identity of 
communities comprised of semiskilled low socioeconomic groups that are under 
threat. 



5. CONCLUSION 

In the foregoing analysis we have shown how the students in this LOTE classroom 
denied the teacher a legitimate pedagogical space as they constructed a 
counterscript, sustained by both their use of Indonesian linguistic resources, and 
their evalnation of the teacher’s activity. The analysis revealed an intricate dialogue 
between the official script of the classroom, sustained by the LOTE teacher’s 
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persistent adherence to the formal discourse features of “being the teacher”, and the 
students’ increasingly audacious counterscript which progressively undermined the 
authenticity of the teacher’s performance. The students’ skilled performance in 
weaving together selected aspects of the official classroom script with their 
counterscript marginalised both the Indonesian LOTE teacher and the Indonesian 
language. Their mastery of certain elementary lexical and grammatical aspects of 
the Indonesian language was deployed to parody, mock and marginalise rather than 
to provide an entry into new relationships with the teacher and the language. 

The students created solidarity in their counterscript by drawing on a range of 
voices from the media and their “anti-authority” peer culture. In principle, the 
teacher could have been included in the students’ counterscript as a novice 
participant - the parody and mockery could have been transformed into shared 
humour if the “Adik episode” had been used as a means of exploring the 
arbitrariness of the phonemic-semantic connection across languages. However, the 
students’ counterscript created a boundary that could not be crossed by the teacher 
who had neither the linguistic or cultural resources to appropriate any aspect of the 
students’ performance and deploy it for his pedagogical goal of language teaching. 
Unable to participate in the counterscript or halt its freewheeling development, the 
teacher’s power was undermined, and the students’ space for carnivalesque action 
was enlarged. 

Bakhtin’s concept of ‘carnival’ has been utilized to describe a social space that 
affords shifting, strategic and conflicting identities. The classroom we have 
described had many features of carnival - systems of parody, the destabilization of 
power relations, the arbitrariness of sign/signified relationships, the dual role of 
participants as performers and spectators in an unfolding local drama. These 
features create unusual combinations such as the merging of the sacred with the 
profane (Vice, 1997, p.l52) and indeed from our analysis of the first transcript, we 
can see the combination of two semantic domains, the sacred domain of family and 
“smutty talk” about genitals. Temporarily the social order was subverted by the 
exchange of roles between the dominant and subordinate groups (Bakhtin, 1984). 

The difficult task is to judge how to appraise the educational value of such 
episodes. Carnival, often conflated with resistance (Allan, 1994), has been used to 
foreground certain positive aspects of classroom environments (Malian, 1998; 
1999; Michelson, 1999). Carnivalesque episodes have been regarded as sanctioning 
a variety of discursive stances not usually found in classrooms, as offering spaces 
for ‘authentic’ community voices (Ballenger, 1997; Haworth, 1999; 2001) and 
celebrating the potential for social heteroglossia and multicultural language 
practices. However, carnival’s “ready translatability has been both a handicap and a 
boon” (Emerson, 1997, p. 162). The practice of carnival can be more repressive 
than liberating “in its function as society’s safety valve, as a scheduled event that 
worked to domesticate conflict by temporarily sanctioning victimization” (Emerson, 
1997, p. 164/5). Indeed, rather than viewing this as a positive, it can be an activity 
where agency is suppressed and moral answerability diminished (Hicks, 2000). This 
ambiguity is highlighted by Lensmire (1994) in his study of writing activity. He 
cautions that there is reason for concern about the way that children treat each other 
in a carnival atmosphere. We agree - our analysis of students’ inventive and smutty 
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humour demonstrated that hurtful and very personal insults occurred frequently. But 
of more concern in our data, was the way the LOTE teacher was made to 
unwittingly play the fool within the children’s carnival. In this foolish game, the 
children could not be held accountable for their actions. 

Notwithstanding a concern for moral answerability, there is an additional issue. 
The ‘authentic’ or community voices that are available are not inherently ‘good’ or 
‘moral’. In the contemporary Australian context, racialized discursive practices 
have been sanctioned as an authentic voice in the political process. For example, 
there has been debate about the level of Asian immigration in Australia, and whether 
such immigration was undermining Australia's European and British cultural 
heritage. We can hear these racialized voices as students mock and diminish the 
Asian voice of the teacher. The ‘authentic’ Asian voices the teacher ventriloquates, 
so lauded in the second language literature (Pennington, 1998), are marginalised and 
mocked. Although the potential heteroglossic nature of this classroom is apparent, 
expressions of alterity are effectively silenced, without interanimation there are no 
hybrid identities, no third spaces, without dialogue there is no possibility of moving 
beyond the rigidity of the two scripts. 

The only institutional response to activities in the LOTE classroom has been to 
locate the problem in the LOTE teacher and offer him some support with behaviour 
management techniques; this in itself is a practice of silencing alterity. ‘Carnival’ in 
this classroom is a licensed affair, not simply, as Eagleton (1981, p. 148, cited in 
Gardiner, 1992, p. 231) argues, as a “permissible rupture of hegemony”, but indeed 
it also works to reconstitute that hegemony. The texts suggest that solidarity for this 
group of students involves formulating a coherent group alignment on a central 
question, which is contested within the culture at large: the place of the Asian voice 
in Australian society. 

What are the implications for the ideological becoming of these students as they 
ventriloquate a racist voice? Perhaps unwittingly, the students as participants and 
observers are mastering racist discourses, mastering the discursive resources they 
require to enter and maintain certain types of communities of practice - communities 
where being an "Aussie" entails "not being Asian". The cultural tools provided by 
the sociocultural setting of the LOTE classroom are not some abstract form of 
competence independent of context (Wertsch, 1998), but the concrete realization of 
the mutual constitution of agents-tools-context, that is, students using parody to 
create a particular kind of LOTE classroom. 

This mediated action has implications for the participants’ emergent identities, 
for the kinds of people they are becoming, their ideological becoming. It is key to 
this analysis to view identity as a verb not a noun, students are in the process of 
becoming, how they work through this process is a complex project. What we are 
attempting to do in this analysis is not to reveal the kinds of people that these 
students are, but rather to explicate some of the multi-layered and complex 
processes involved in becoming, and how students draw on a range of cultural 
resources, tools which are not inherently analogous, but indeed are characteristically 
anomalous. In the moments of mediated action, moments of articulation, the 
individual using voices and social languages, is constituted, however briefly as 
particular kind of person, they are interpellated by these discourses and invest in or 
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Strategically take up these resources to do particular kinds of work. These are 
moment of articulation. The access students have to resources is not only limited, 
but they are contextually privileged. 

Our aim is not to point a finger at the teacher and blame him for incompetence, 
neither is it to point at the students and label them as bad, inattentive or even racist 
children. What we can say is that here, in this place, at a point in history, in the 
current social, economic, and political climate, amid particular educational policies, 
we can examine the dialogicality of the environment and explicate how specific 
concrete utterances either do or do not interanimate with the utterances of others. 
Dialogic utterances are only constructed - “interanimated or dialogically 
coordinated”- when one speaker is able to “regard one language (and the verbal 
world corresponding to it) through the eyes of another language” (Bakhtin, 1981, p. 
296). In these moments we can say something about the ideological becoming, the 
cultural identities, of the participants. It is these moments of dialogic interanimation 
that are part of the continuous and constitutive process of culture. 

6. NOTES 

* Key to participants’ pseudonyms in transcripts: 



A 


Amelia 


C 


Chloe 


CT 


Classroom Teacher 


J 


Jared 


Je 


Jessie 


L 


Lily 


M 


Mike 


Ma 


Matt 


N 


Nancy 


PA 


Pak Asheed (LOTE teacher) 


PP 


Several students 


W 


Will 
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LEARNING TO PLAN 



A study of reflexivity and discipline in modern pedagogy 



Abstract: During recent decades there has been an increasing emphasis on approaches to teaching and 
learning in which students are expected to assume responsibility for their own learning. Collaborative 
learning, project work, self-evaluation, and other forms of student-centred activities are widely used in 
order to produce independent learners. The ideological inspiration for these approaches can be found in 
the educational philosophy of child-centred pedagogy preferred by many educational systems. The 
purpose of the chapter is to analyse teaching and learning practices in which children are expected to 
assume responsibility for planning their own work. This implies deciding what to learn, when to do it, and 
how to finish on time. The empirical material comes from a field study of authentic classroom activities. 
The results show that these disciplining practices invoke extensive meta-talk about school work, and, in 
particular, about how to use time in an accountable manner. It is also shown that the same differences in 
performance that can be observed in traditional subjects appear in planning activities as well. Some 
children are held to be good at this, while others are seen as less successful. It is argued that this kind of 
socialisation emphasising independence and self-monitoring is congenial with the goals of education in 
late-modemity. 



1. THE EVOLUTION OF TEACHING AND LEARNING AS INSTITUTIONAL 

PRACTICES 

The general interest behind this work is to analyse teaching and learning as 
communicative practices. Our purpose is to illustrate some features of how 
schoolwork, forms of learning and knowing, are construed and evolve in the 
classroom. We will do this within a sociocultural and dialogic perspective on 
learning and interaction (Vygotsky, 1934/1986; Wertsch, 1991, 1998). We do not 
consider dialogic learning - the theme of this volume - to be a particular kind of 
learning with specific qualities. Rather, our premise as analysts is that social 
activities are always dialogical in the sense that they emerge in response to other 
people, institutional traditions, and cultural options and constraints. The specific 
communicative practices that we gloss as teaching and learning are embedded in 
institutions with long traditions, and they are extremely diverse and hard to describe 
in a simple manner. Classrooms are dynamic microcosms that constantly change, 
yet they maintain some basic features that we in most circumstances immediately 
identify as instances of distinctive institutional practices. 

Our work has also been inspired by a discursive approach to the study of social 
interaction and mediated action (cf. Harre & Gillet, 1994; Hicks, 1996; Edwards, 
1997). In such a perspective, language is conceived as the prime tool for shared 
thinking and for establishing joint understandings in social interaction. Teaching and 
learning are largely, though not exclusively, accomplished in and through talk. 
Mercer (1995) uses the expression “guided construction of knowledge” (p. 1), when 
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describing how knowledge is produced in educational practices. Knowledge is 
neither “accumulated” nor ’’discovered” by the individual. It is jointly construed 
through communicative practices in which people participate and co-operate. An 
additional assumption behind this study is that knowledge is integrated into situated 
practices and thus relative to context (Elbers, 1987; Grossen, 1988; Perret-Clermont, 
2001). Growing up means to participate in a range of discourse contexts with 
specific social usages of language. Within institutions such as formalised schooling, 
children ’’are cognitively apprenticed” into “ways of using language that make sense 
within particular social settings and particular cultures.” (Hicks, 1996, p. 1). By 
participating in various communicative activities, and by being involved in the 
negotiation of meaning in diverse settings, children learn how to be students and 
how to do school, to use ethnomethodological parlance. ’’These culture- specific 
ways of being entail the use of socially appropriate discourse genres and, indeed, 
socially appropriate ways of acting, valuing - and thinking”, as Hicks (1996, p. 105) 
phrases it. 

Classroom context, and the manner in which the daily work is organized, are 
intimately, and reflexively, intertwined with what is said and done in such settings, 
and, thus, with what is understood as teaching, learning and development. This 
implies that activities that participants engage in can be seen as contingent on certain 
traditions of communication typical of an institution, at the same time as they 
contribute to reproducing these institutional practices. This reflexivity is intriguing 
and part of what we are documenting below. It implies that we are dealing with 
“practices that systematically form the objects of which they speak” (Foucault, 
1982, p. 49) in an ongoing process that is characterized simultaneously by change 
and stability. 

2. PEDAGOGY, LEARNING AND DEVELOPMENT: FROM TEACHER 
INSTRUCTION TO STUDENT SELF-REGULATION 

Schooling is one of society’s oldest institutions going back several thousand years in 
history to the early years of the technology of writing when teaching became 
necessary for educating scribes (Ong, 1982). From the communicative point of 
view, schooling can be understood as an ongoing conversation and as a continuous 
production/reproduction of interactional patterns within discourse communities. As 
an institutional activity produced by individuals, these communicative patterns 
display variety and similarity across history and across social settings. Some 
elements remain relatively stable over time, others change. This mix of stability and 
change is typical of institutional practices when accommodating to new 
circumstances. 

Core ideas of the communicative patterns of the Swedish school system, which 
is the discourse community to be attended to in the following, can be linked to 
various ideological traditions. Some of these traditions have left deeper marks than 
others. Since the early days of the reform work after the Second World War, when 
comprehensive schooling was introduced, the progressivist tradition, and especially 
some of Dewey’s ideas, has had, and continues to have, a strong impact on Swedish 
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education ideology and school practices. In more recent decades, following this 
progressivist ideal and with the addition of a strong influence from Piaget’s theories, 
one of the leading ideas has been that child-involvement and child activity are 
essential features of good learning practices. This child-centered pedagogy 
represents a strategy in which the working methods emphasizing student activity 
(and qualities ascribed to this such as autonomy, a focus on discovery as opposed to 
rote learning, group work, and so on), rather than specific subject matter content 
have been the focus of attention. As Walkerdine (1998), Edwards and Mercer 
(1987), Bergqvist (1990) and others have shown, this ideology of how to organize 
interaction in formal settings has had a profound impact on schools in many parts of 
the world. 

Any practice implies, and communicates, a conception of teaching and learning 
with consequences for how the learner is expected to act. Pedagogical ideals are 
always ideological, and, of course, they should be. ’’Pedagogy is never innocent. It 
is a medium that carries its own message”, as Bruner points out (1996, p. 63). 
Walkerdine (1998) presents an insightful analysis of what scientific knowledge does 
in carrying its own message. More specifically, she points to the impact that 
theoretical concepts within a pedagogical and psychological apparatus have on the 
definition of the child and child development. 

Particular disciplines, regimes of truth, bodies of knowledge, make possible both what can be 
said and what can be done: both the object of science and pedagogic practices. Pedagogic 
practices then are totally saturated with the notion of a normalised sequence of child 
development, so that those practices help produce children as the objects of their gaze. The 
apparatuses and mechanisms of schooling which do this range from the architecture of the school 
and the seating arrangements of the classroom to the curriculum materials and techniques of 
assessment (1998, pp. 154-155). 

The pedagogic practices thus are constitutive of the production of student actions 
and of students. They provide norms for what constitutes good pedagogy as well as 
for what characterizes expected child activities. 

This version of child-centredness, and its constitutive elements such as student 
activity, collective work, and an increasing emphasis on democratic modes of 
communicating, thus, have served as ideals for the comprehensive classroom for 
quite some time. As an added dimension to this ideal of the active child, the ability 
to carry out self-governed and independent work has lately come to be seen as an 
important ingredient in school practices. This late-modern conception of student 
roles and school work is obvious in the present curriculum for the Swedish 
comprehensive school (Lpo/Lpf 1994), where it is pointed out that the ’’school 
should strive towards a situation in which every pupil develops an increasing 
responsibility for his or her own results and in relation to one’s work performance 
and qualifications.” (p. 16, our translation). Also, in the official state committee 
report Skola for bildning (School for Bildung, 1992), in which some of the 
preparatory work for this curriculum was reported, it is pointed out that as a 
consequence of changes in society, the demands for autonomy, independent 
thinking and self-regulated learning have to be given considerable weight in school 
practices. Social competence is no longer enough. Students must also develop 
realistic conceptions of their own competencies and of those of their peers (p. 108). 
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This ideology is expressed not only in normative texts. It surfaces frequently in 
teachers’ and students’ talk about schoolwork (Bergqvist, 2001), as one would 
expect in a context where reflexivity is so obvious. 

Students’ personal responsibility for their work and learning strengthens the 
image of a co-operative partnership between pupils and teachers, where both 
participate in planning and implementing learning activities in a democratic 
dialogue. This focus, in turn, paves the way for patterns of social interaction and 
work in the classrooms that encourage, and require, self-observation and self- 
control, and meta-awareness on the part of the individual. The students must be 
encouraged to actively monitor their own progress, evaluate strengths and 
weaknesses, and they must be prepared to account for their own work in order to 
succeed in such a setting. 

In response to these changes in normative assumptions, teaching and learning 
practices in the Swedish comprehensive school have gone through what must be 
considered to be a radical reorganization. Traditional teaching in front of the whole 
class has been considerably reduced. Instead, forms of teaching in which the most 
prominent element is a combination of individual work and work in student groups 
have increased in popularity. This is most obvious at the lower end of the school 
system but can be observed at all levels (Carlgren, 1994, 1997; Osterlind, 1998). 
Furthermore, age-integration at the lower levels has contributed to increasing 
demands for individualization (Sundell, 1993; Carlgren, 1994; Osterlind, 1998). 
Pedagogical approaches such as theme studies, problem-based learning, projects and 
essays, have emerged as responses to the new conceptions of what should 
characterize successful teaching. Lessons during which students sit listening and 
waiting, as Jackson (1968) described it in his famous study, are replaced by self- 
directed studies and individual work initiatives where students are obliged to make 
efficient use of time and keep themselves busy with productive activities. Even 
students at the lower levels are involved in ‘planning’ and organizing their own 
work in co-operation with teachers, who assume the role of tutor in the planning of 
the work of students. 

3. PLANNING AS AN EDUCATIONAL PRACTICE: EMPIRICAL EIELD AND 

METHOD 

The specific activity of planning one’s work is, at least in this systematic sense, a 
new type of practice and it requires, we argue, new types of discourse skills. What is 
interesting about it is that it is a rather abstract phenomenon, a meta-activity as it 
were. The child is no longer expected merely to come to class and be prepared to 
listen and work actively on the tasks presented. There are added expectations of 
being able to make plans for how this work should be carried out and to structure 
and communicate these plans in explicit forms in language. In the research reported 
here, we attempt to shed light on this issue of how children learn to participate in 
this practice of planning and accounting for their work. Our ambition is to document 
some of the features of the discourse that emerge in response to this challenge. 
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The issues we want to raise concern the nature of the challenges that students are 
exposed to in terms of what to do and how to do it. In addition, we want to point to 
some of the norms and ideals of what is defined as good and poor performance in 
this particular kind of task. As part of the educational agenda, there will, of course, 
be normative assumptions regarding how these kinds of tasks are to be 
implemented, and what functions they should serve. 

In the following, we will use data from an extensive study made in six primary 
schools with age-integrated education. The children in these schools are between 
seven (Grade 1) and twelve (Grade 6) years of age (cf. Bergqvist, 2001). The 
analyses have been made on material collected through observations, informal 
conversations and tape-recorded interviews with teachers and students, and on 
recorded conversations between teachers and individual students when they talk 
about the student’s ‘planning’. 

4. PLANNING AND PLANNING COMPETENCE 

In the classrooms that we observed, a striking feature was the physical environment 
and the abundance of learning materials of various kinds around the walls, on 
shelves and trolleys, easily accessible for the students. The students usually sat in 
groups around tables, working individually, reading, writing, moving around, 
fetching material from these sources, and/or they were talking to the teacher and 
their fellow students. In line with the argument made by Walkerdine above with 
respect to how a particular institutional setting produces people acting as students 
and teachers, this design of the environment is not accidental. The institutional 
category of planning as part of a pedagogical ideal implies a way of organizing 
work that presupposes a physical space where potential activities and tasks are 
suggested in the classroom for the student’s self-selected learning activities. 
Activities and tasks are at the core of the shared space rather than transmission of 
information in the conventional sense, and there must be some demonstration of 
choices available. 

Each student had a planning book in which they were to document their planning 
by, for instance, writing what they had planned to do during the day and/or week. 
The planning book was an important tool in the work, and it was frequently referred 
to by teachers and students. When finished, tasks were, in participant terminology, 
ticked off. The book thus had several functions that can be understood as reflexively 
tied to each other in a complex fashion. It served as an instrument for organizing the 
coming week (i.e. a planning tool), but also as documentation of what had been 
done (a tool for remembering and communicating). In addition, it served as a work 
task in its own right. What children wrote down was part of the work they were 
expected to carry out. Planning itself was a school task that had to be accounted for. 

The teachers claimed that their task in this context was mainly one of organizing 
work and of getting children to adapt to the work mode. They described their role as 
a ‘supervisor’ and a ‘facilitator’. 

‘We spend most of the time planning, not the content but how we are going to present it and 
what the children are to do. We see ourselves more as supervisors who should be around, we 
should be able to provide the children with material and tasks that they think are stimulating and 
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which they jump at. Guiding the children in their planning, leading them forwards by asking 
questions in continuous discussions, looking at what they have done before and what they 
haven’t had time to do, and in that case why and what they think they should do about it. And as 
much as possible let the children make their own suggestions about how to solve it all.’ 

The teachers argued that in most cases the students were easily socialized into the 
expected work patterns, and that they seemed to have few or no difficulties with 
their planning hooks and daily agendas. During a discussion one teacher argued that 

‘when they work with the planning they learn a way to find facts and to develop knowledge and 
skills. Gradually, they should know what they have to do, how to do it, where they can get 
material and how much time they have got to finish. What’s left. And if there is no time left, 
what should 1 do about it? Solve it, so to say. Children, who have been here [in this school] all 
the time, manage to do this in spring in Grade 1 or in Grade 2. ‘ 



Another colleague filled in by pointing out that: 



‘Yes, most of them. It becomes something built into them, sort of a built-in clock. And they 
know what it’s all about. It’s something they have within themselves. ‘ 

Considering how the teachers described their role, as well as the tasks the children 
engaged in, an acceptance of a jargon that implies that students were expected to 
take care of their own socialization into competent students characterized this 
institutional setting. 

The children conceived of the activity of planning in different ways. Quite a 
large proportion of them understood planning to mean a kind of documentation, 
serving as an aid to memory and as an account of what was to be done or what had 
been done. They entered items such as what tasks they had been working with, what 
extra exercises of a specific kind they had to manage, where to start the next time, 
how to report the work done so that parents and the teacher could follow it, and so 
on. Other students seemed to conceive of planning as an almost intellectual and 
strategic activity, and as an aid to thinking that could be used to steer and structure 
what one wanted to do to reach a certain goal (see, for instance, excerpts from 
Hanna and Sara below). 

Students who interpreted planning in any of these ways, and who acted 
accordingly, were talked about by the teachers as clever and as good at planning. One of 
the teachers pointed out that 

when they are clever, they are familiar with how they themselves work, to see what there is to do 
and how to finish it. They can alternate. Then they see that now I’ve done Swedish, now I’ll do a 
bit of maths. That you sort of change, have a plan and see a structure in what you do. 

The teachers emphasized the importance of the planning as a tool for developing 
their students’ meta-cognitive skills and self-discipline. They argued that well- 
performing students spent more time on work of this kind and less time on other 
things. Thus, they could successfully handle the open structure of the activities, take 
initiatives and still manage to stay focussed. 

They know what to do and when to do it. To do what you must, to follow your plan and finish 
tasks. They have learnt how to structure their schoolday. It’s simply a form of maturity. It’s 
important to see that I must work with this even if I think it’s boring. They have learnt to plan 
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their work, to sort out material, structure their schoolday, take initiatives. Those who are clever 
are more persistent with these elements. They take less time for contacts . . . 

Students who were considered to be less successful in this environment were 
described as having difficulties in understanding instructions and in shifting 
between activities and learning tasks in the manner expected. Some of them tended 
often to stick to one thing instead of engaging in new activities. These children were 
often referred to as immature and as having difficulties concentrating in this kind of 
open classroom. 

Some children bother much about other children and what they do. I think that’s within the child 
and you have to work with that. We have tried to place children with these problems so that they 
face a wall, so that they don’t have a view over the whole classroom. 

Teachers identified these children as less prepared for working in this type of 
classroom. The strategy to help them focus was to somehow isolate them in the 
classroom by placing them in a corner or against the wall with their backs to the 
class. In this way, they would be less affected by what the other children were 
doing. 

5. PLANNING AS A DISCURSIVE PRACTICE: INVOKING META-TALK 
ABOUT SCHOOL WORK 

The conversations between teachers and students about the planning activities 
involved a large share of talk that was geared towards meta-discussions about the 
student’s work. Meta-comments, where children were told to look at, think about, 
and see their work and the options available, were frequent. The teachers asked 
questions such as: Is there something that you feel that you want to choose and that 
you think you can manage to finish?; How much do you think you are capable of?; 
What do you think about how far you can do it?. Prompts of this kind continuously 
pointed to a meta-perspective on the activities. In these discussions, the precise 
nature of the learning tasks generally seemed less central than being able to talk 
about them as objects of planning and evaluation. 

The teachers also systematically encouraged self-observation and self-reflexivity 
by directly pointing to the benefits of taking planning seriously: Have you noticed 
that it is good with planning?; Well, then you have noticed that you forget [what to 
do if you do not plan properly]?; It is good to learn to see and include things [in your 
planning]?; With the planning you can see if you leave things out.; Planning makes 
it easier to work, because you can think about what you have done.; [When you 
plan] you can see what there is to choose from. 

Children, who for some reason had problems in adapting to this style of working 
with such a meta-perspective on their own activities, were made sensitive to the 
proper use of planning in their interaction with teachers. Richard (eight years. Grade 
1), who had obvious difficulties in realizing what planning is and how it should be 
carried out, discusses his work with his teacher in the following excerpt. The teacher 
introduces Richard to a technique for documenting his work, and it is evident from 
the discussion that Richard has not understood the point of these activities. 
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Teacher 

Richard 

Teacher 

Richard 

Teacher 



Richard 

Teacher 



Richard 

Teacher 

Richard 

Teacher 

Richard 

Teacher 



Richard 



Richard, what about working with your planning? 

Either I don’t write anything in it [the book] or I stop in the middle. 

Why is that? 

Sometimes I feel I don’t have the time. 

Have you thought about doing what we talked about before, you write just one little 
word as a heading and then a sentence after that which explains what you have been 
working with. 

What do you mean? 

For example ... let’s say, in your maths book. You simply explain in one or two 
sentences what you have been working with. You write like this: I worked with 
the four [multiplication table] ... and the five . . . 

. . . multiplication. 

Yes, exactly. In this way you don’t have to write so much so that it gets heavy. 

But do you mean that’s the only thing I should write? 

Yes, that’s the only thing you have to do. 

During the whole day? 

Yees ... well no, every time you have done some work. But what you think is 
difficult is perhaps to remember to write something after every time you have done 
some work? 

Yes I think so, that could be it. 



Richard has not been able to connect the planning and documentation activities to 
his school tasks. He talks about the documentation activities per se, and he does not 
understand their function in relation to his work. In the excerpt, he initially claims 
that he avoids working with his planning. The teacher resorts to explaining the 
details of planning as a practical activity in terms of how to document and how 
much to write, but he takes the meaning of the categories of planning and 
documentation for granted. The point of the teacher’s remarks is that it is really 
quite simple to handle these tasks, and that it should not involve much work. After 
this explanation of how to document, Richard still demonstrates his uncertainty by 
asking if this is the only thing he has to do during the whole day. The teacher goes 
on to explain that he should write what he has done every time he has done some 
work. However, she says nothing about the work, which is supposed to be reported. 
Throughout this discussion, there is no indication that the link between planning and 
documentation on the one hand, and the school tasks, on the other, is transparent to 
Richard. He continuously refers to what he has to do when planning as another kind 
of writing exercise that he is uncertain about. 

Richard’s comments and difficulties illustrate an interesting feature of the 
communication in this kind of context, namely, the abstract nature of a large 
proportion of the talk. In her final remark, the teacher suggests that what he might 
think is difficult is that he does not remember that he has to write in the book. 
Richard, half-heartedly, agrees to this. However, given the nature of this discussion, 
it seems likely that the very categories of planning and documentation are not 
transparent to Richard, nor have they ever been. What we see is a 
miscommunication between the two parties where the teacher cannot see what the 
problem is, while Richard cannot identify what is required of him. The very idea of 
documenting, and the purpose of this activity, remain unclear and abstract to him. 
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Another fascinating feature of this discourse, illustrated by Richard’s difficulties, 
is that it is obvious that individual differences appear here as well. Just as children 
are construed as being different in their ability to handle regular school subjects, so 
are their capacities for planning their work seen to differ greatly. Categories such as 
clever, mature and the like are used by the teachers for those who are good at planning in 
the same sense as they are used for talking about achievements in English, 
Mathematics or any other school subject. This testifies to the institutionalisation of 
this activity. It is the demonstration of being able to perform the planning that is the 
decisive element. In what sense the planning actually supports children’s work 
remains far from clear. 

An important idea behind a pedagogy that encourages this kind of self-governed 
work is the notion of the student’s free choice of when and how to pursue learning 
activities. However, in the context we have studied, the curriculum also included a 
specific time-slot in the schedule when the students were supposed to choose what 
to do. This activity was referred to, when translated literally, as “your own choice.’’ 
This is an activity that is a tradition in many schools. Here, the students are expected 
to choose what to do in a more open sense. However, in the present context, this 
task was assigned a very specific meaning. Anton (nine years, Grade 2) was not yet 
quite familiar with how this terminology should be interpreted as can be seen from 
the following short sequence in his conversation with the teacher. 

Teacher Then you have written ’’your own choice”, and then I want to know what your own 
choice is, Anton. 

Anton Can I choose? 

Teacher You’re supposed to think about what you want to concentrate on, what you need to 
practise or want to finish. 

In spite of the description of this activity, Anton was not expected to choose just 
anything that he may have wished to do. Instead, the teacher communicates the idea 
that Anton should think about what he wants to concentrate on, and what he needs to 
practise or finish. So, the expectation was not that one should choose what to work 
with. Instead, what Anton was taught was to learn to reflect on his own work by 
adopting the perspective of the institution. The offer of engaging in “your own 
choice” served in practice as a reminder for him to consider what needed to be 
finished or attended to in his normal school tasks. 

It is obvious that the overt control of the children has been greatly reduced in 
this setting. The teacher operates by making clear her expectations and what is to be 
done. The progress is monitored through the children’s planning books, which are 
also shown to the parents. Within these general frameworks, students are 
encouraged to choose activities they find interesting and important. This freedom, 
however, is conditional, and there are tacit rules that limit the options. The activities 
that should be chosen are those that are relevant to individual progress as evaluated 
by the institution. And this is what the student is expected to be able to identify. 
Disciplining proceeds through the exercise of self-discipline and through adoption 
of institutional definitions of one’s own needs, and of what constitutes adequate 
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performance (Osterlind, 1998, p. 138). What is presented as freedom to choose is 
better conceived as a mechanism of indirect socialization in which the children are 
effectively put in a position where they have to monitor their own progress in terms 
of standards provided by the institution. This reflexivity implies that the agent has to 
identify the social norms and expectations that are relevant to the situation and use 
them for accomplishing tasks. 

The ways in which the teachers talk about successful and unsuccessful students, 
or, alternatively, about mature and immature children, illustrate how specific 
pedagogic practices work in defining the normal student and in ascribing different 
identities to children. A context that invites and encourages students to move around 
in the classroom, to choose activities, and to interact with classmates, presupposes 
that children understand and accommodate to the specific ways in which this is 
supposed to be done. Students who do this, and who use the open classroom for 
purposes that are in line with pedagogic ideals, will be looked upon as successful. 
Their competence implies that they are able to identify in situ the relevant 
definitions of the situations, to continuously decide on what they need to do, and 
that they are willing to act accordingly. It is not inconceivable that the students who 
fail to live up to the ideals, and who are described as immature, may do so for a 
number of different reasons. They may not understand what is required when 
learning under this regime or what the idea of planning one’s work implies. Or they 
may simply choose to resist participating. 

The change in pedagogical practices from traditional teacher-centredness to the 
approach that we have studied is not trivial when it comes to socializing young 
people, we argue. What is expected performance in one context (sitting still and 
waiting to be talked to) may be problematic in a setting where one is supposed to be 
an independent learner, which includes engaging in such complex activities as 
defining one’s own projects and goals, interacting with classmates in a 
pedagogically purposeful manner, and monitoring one’s own progress to see to it 
that it meets the planning goals and the expectations of the teacher. An interesting 
aspect of this is how one resists participating in school practices which aim at self- 
regulation in this sense. In the traditional approach, talking to one’s friends, moving 
around in the classroom and changing activities on an individual basis are classical 
signs of resistance. In this setting, such activities are expected, but, of course, one 
has to know how to do this in the intended manner. One frequent form of resistance 
is reported by teachers through descriptions such as lack of maturity on the parts of 
students and an inability to structure the work or the school day. This implies that 
students take too many contacts with their friends and bother too much about what they 
are doing. It is fascinating, and maybe somewhat paradoxical, that being able to 
work independently and stay focussed on one’s own personal project in these very 
lively surroundings where interaction is so prominent become signs of maturity and 
adaptation. From a socialization perspective, the ability to maintain a personal 
agenda in the midst of constant interactions in which one is supposed to share 
information and knowledge with friends represents a preparation for a society where 
knowledge and skills have more to do with interactional skills than with mere 
cognitive ones (cf. Gee, Hull & Lankshear, 1996). But at the same time it is striking 
how opaque and hidden the rules of the game remain for many of the children. 
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Teachers invest relatively little time in communicating to children how to go about 
learning the skills involved in planning and self-regulation. It seems as if they 
assume that these rules are already in the children as some kind of natural approach 
to learning. Dialogues about how to ‘do school’ in these circumstances are relatively 
infrequent. 



6. MAKING PRODUCTIVE USE OF ONE'S TIME 

In the conversations, time was a topic frequently discussed: How much can you manage to 
do?; How long will it take you to finish?. Students were constantly made aware of issues of 
time and to consider how much time would be needed to finish a particular task. In 
the following short conversation, Rebecka (nine years. Grade 2) shows that she has 
appropriated some of the basic ideas of this pedagogy. Planning is a tool for 
discipline and control. It helps you and others to control your work and yourself. 

Teacher What do you think about working with the planning book? 

Rebecka It’s fun. My parents can read it. And you can read it. So you know what I have done. 

It’s easier to work when you have it, ‘cause you can think about what you have done. 
Teacher Would it be difficult if you didn’t have the book to write in? 

Rebecka Yes. It would be hard to remember what I have worked with, to know if 1 have got 
everything. Because then you work with what you think is fun and forget what you 
don’t think is fun. 



In the following sequence, we find Hanna (nine years. Grade 2) reasoning about the 
work she is planning. She needs to figure out how many pages she must read in a 
book to be able to finish it before the summer holidays. The teacher intervenes in 
Hanna’s planning in order to help her. However, Hanna sees this as her own task 
and does not involve the teacher in her thinking. 



Teacher 

Hanna 

Teacher 

Hanna 

Teacher 

Hanna 

Teacher 

Hanna 

Teacher 

Hanna 



And then you have planned to do “The boy and the tiger.” How many chapters did 
you plan to do in that book? 

I don’t exactly know. I’ll write it down soon . 

Now perhaps? (laughs) 

Well, I’ll see how much I have left and then how much I need to fit into the schedule. 
I see. 

I don’t know exactly, yet. 

What do you mean? What’s the reason you plan a certain number of pages? 

I have to fit two chapters into the schedule. And then I may take a few extra if I have 
a lot left. But I don’t know if I will. 

Yes. Do you mean that you want to finish before the term ends, and that it depends 
on how many weeks there are left? And that’s what you want to figure out, then? 

Yes. 



Hanna decides that she will finish the book she is reading before the term ends. To 
do this, she knows that she needs to analyse her current work situation. She 
estimates the time left and the quantity of reading she has to do in an explicit 
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manner, indicating that she has been fully socialized into reasoning about her work 
at a meta-level and as an object of systematic planning. 

Sara (eight years, Grade 1) reports having adjusted her way of planning so that it 
works better for reporting her work and monitoring her progress. In the excerpt, she 
discusses her planning with the teacher. She reports having found a way of 
improving her work, by making more effective use of time. 



Teacher 

Sara 

Teacher 

Sara 

Sara 

Teacher 

Sara 



Do you think that it takes much time to plan and write in the planning book? 

Yes. Sometimes it happened that I jumped from Tuesday to Thursday so that I didn’t 
have time to do those days. Then I forgot them and only remembered on the last day. 
But not any more? Now you manage it and you know how to do it? 

Yes, but it’s because I write five minutes before the break. That’s just enough. 

(...) 

But I think like this . . . can I take a new [planning] paper with me home over the 
weekend so I can plan then? 

You mean that you want to plan at home? Certainly, if you want to. If you think it’s 
better to do it at home so that it’s done when you come on Monday. 

Yes. 



Sara has learnt that schoolwork has to he planned and reported. She also realizes 
that she needs special time for reporting her work, which is what she uses the five 
minutes before the break to do. She is also prepared to make more time for 
schoolwork by planning at home. In fact, her comments make it clear that she has 
realized that even planning itself needs to be planned. 



7. DISCUSSION: META COGNITIVE SKILLS AS TARGETS FOR 
SOCIALISATION IN THE LATE-MODERN SOCIETY 

These recent trends emphasizing independence and self-ohservation are 
characteristic features of our late-modern society at a more general level. There is, 
as Giddens (1991) and others have pointed out, an increasing demand for reflexive 
awareness at the individual as well as at the collective level. According to Giddens, 
the self has become a ’reflexive’ project, and new mechanisms of self-identity are 
shaped by, and shape, the institutions. The project of forming a self is a form of 
social control which explains the orientation of modern institutions towards 
’colonising the future’ by holding the individual responsible. The individual must 
create himself and make something of his life. He must be ready to conceive of 
himself as a ’’project leader of his own life” (Dencik, 1995, p. 79). He must also he 
prepared to expose himself and his ambitions and achievements by making his 
activities and his knowledge public, which is what the children are doing when 
planning and documenting their work. 

This shift towards ideals that emphasize reflexivity and self-awareness is also 
evident in pedagogical thinking (and in other settings, see, for instance, Grossen & 
Apotheloz, 1996). Bruner (1996) argues that modern pedagogy is “moving 
increasingly to the view that the child should he aware of her own thought 
processes, and that it is crucial for the pedagogical theorist and teacher alike to help 
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her to become more metacognitive-to be as aware of how she goes about her 
learning and thinking as she is about the subject matter she is studying." (p. 64). The 
observations we have reported support the arguments made earlier by theorists such 
as Focault and Bernstein. Foucault (1977) describes the change in methods of 
discipline and punishment in society, from being overt and visible to being hidden 
and indirect. Institutions work towards disciplining individuals and collectives by 
using techniques by means of which people discipline themselves. School is central 
in this transformation. Bernstein (1975/1983) argues in similar terms. He describes 
the shift as one from a visible pedagogy with explicit control to an invisible and 
indirect disciplining, characterizing the so-called child-centred pedagogy. 

The pedagogical practices that we have described illustrate that learning is not a 
uniform or timeless process, but rather a dynamically changing phenomenon. From 
a time when knowing was purely a matter of individual mastery of skills, knowledge 
has become diverse and come to serve many purposes (Wells, 1999). In the late- 
modern society, knowing how to find and sort out information, define a problem, 
plan and structure activities, and reflect upon one’s own actions have become 
increasingly important. The move towards meta-knowledge can be seen as a 
strategy for coping with the enormous expansion of human knowledge and skills 
that characterizes complex societies. The collective knowledge now by far exceeds 
what individuals can appropriate or cope with. Substantive and theoretical knowing 
is no longer possible as a general goal for all areas, but has to be limited to a narrow 
range of skills and contents. As a consequence, people have to have knowledge 
about how to find and structure knowledge and information. The individual must 
learn how to navigate in a world of information and potential knowledge, and she 
must develop the skills that allow her to do so: getting an overview, knowing where 
to turn to and how to ask, learning to structure problems etc. 

The actions involved in scheduling work is an important concrete vehicle in this 
process of disciplining students. The schedule is no longer given, it has to be 
planned. Time intervals are flexible, and the students can decide when to start and 
when to finish certain activities. They must also decide how long they want to work, 
when to finish and tick off what they have done, and this is a part of the work they 
have to do. This is a concrete illustration of how a technique for social control 
makes students monitor their own activities. Rather than following a schedule made 
by somebody else, the students find themselves involved in a process of ‘planning’ 
through which their future activities will be explicitly attended to and decided on. At 
a later stage, the students may be held accountable for the implementation of the 
plans. 

Time and use of time are key issues in this context. Students are supposed to 
focus on and control the use of their personal time. Weaker external control of how 
time is used is replaced by an increasing subjective awareness of matters that relate 
to use of time. This is an important part of the disciplining. A student should no 
longer sit quietly listening and waiting for her turn. As Osterlind (1998) has pointed 
out, and as we have already alluded to, instead of waiting, and perhaps killing time, 
the successful student makes efficient use of time. 
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From what could be seen and heard in the classrooms, the students were made 
explicitly responsible for their own schoolwork and learning, and they were guided 
towards appropriating a specific way of communicating about their work. Many 
responsibilities were transferred from the teacher to the students. There was a 
change of roles in the sense that students were requested to do what used to be 
teachers’ tasks such as: setting targets for one’s own learning, selecting study 
content and exercises, keeping books to report and evaluating work. In this manner, 
abstract, intellectual, organizational and procedural skills relating to the 
classification and selection of information and tasks on the basis of personal 
relevance were promoted. Students were expected to understand specific 
terminology, adhere to instructions, monitor their work, and, as we have 
emphasized, make good use of their time. Planning has become a means as well as 
an end in itself. This development can be understood as an increasing 
bureaucratisation of schoolwork with a clear focus on meta-cognitive skills and an 
increased focus on the ability to understand instructions and organize work. This, in 
turn, implies an increasing reflexivity as part of the process of self-disciplining. The 
rules are indirect and underspecify what has to be done, so this has to be determined 
within the constraints of the situated practice itself. Learning is embedded in 
collective practices in which people co-ordinate their activities to achieve shared 
goals. 

This approach can be seen as a preparation for a future in what Gee, Hull and 
Lankshear (1996) refer to as the “new work order” where social identities are 
flexible and formed in a world of projects that constantly require new commitments 
on the part of individuals. A growing alignment between the business world and 
other speres, such as schools and various academic domains, influence and support 
reform work, they argue. Systems based on authoritarian hierarchy are being 
replaced by so called distributed systems building on ideals of decentralization and 
delegation of responsibilities. Classrooms, thus, need to be organized so as to 
produce students who are able to work in distributed systems. The infiltration of the 
discourse of this new, fast capitalism into school practices is evident in the language 
of our teachers as well. Terms such as flexibility and personal responsibility are 
used frequently as skills and attitudes that have to be acquired when children 
prepare themselves for what is referred to as an uncertain future. As one of our 
teachers put it, You have to bear in mind that these children are living now, of 
course, but they’ll be going out into a future which we don’t know anything about, 
what it’ll be like. In consequence, we have to sort of prepare them as best we can for 
this, which we don’t really know anything about what it’ll be. And you feel that it 
must be about being able to take responsibility, being flexible, being able to find 
solutions which one finds on one’s own without asking whether it’s approved or not. 

The ways in which schools change reflect general trends in the evolution of 
communicative practices in society. Our premise for this work has been that social 
activities are always dialogical. People act in response to other peoples’ actions and 
in response to institutional practices. The analysis of our data illustrates the 
dialogical nature of learning and knowing in a specific educational setting, and how 
students come to be socialized into ways of thinking and acting by means of specific 
kinds of dialogues. These dialogues between students and teachers, and between 
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students themselves, to an increasing extent focus on how to organize daily 
activities, how to meet deadlines of various kinds, and how to monitor one’s own 
progress towards institutionally relevant goals. These communicative practices, we 
may assume, prepare children for a new work life, but this should not be understood 
in a mechanical sense. The potentials of the approach that we have described should 
also be noted. The kind of participation in processes of defining tasks and planning 
activities that we have observed no doubt may be seen as conducive to a more 
critical and analytical attitude on the parts of learners to what they are doing. 
Learning is not the consumption of ready-made pieces of information to be digested 
as they come. Rather, learning implies considering what goals to achieve and what 
one needs to improve one’s skills. Making such aspects of the communicative 
practices into objects of discussion has emancipatory potentials in the sense that all 
parties involved are held accountable for the activities pursued. 

The practices of schooling are continuosly modified so as to incorporate new 
ideals and modes of conceiving human learning and development. Different 
premises for learning live on side by side within the institution, and it takes 
considerable skill and sensitivity on the part of participants to realize what is 
expected of them in their role as learners. It is no accident that the ideals of an 
independent and self-monitoring individual are reflected in educational practices 
that emphasize ‘projects’ and other kinds of activities where the learner seemingly is 
in control, and where students have to ‘plan’ their own work. This rhetoric is a mode 
of coping with new circumstances in the complex society in which the institution no 
longer can successfully prescribe for individuals what to do or who to be. 
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STUDYING PEER INTERACTION EROM THREE 
PERSPECTIVES 

The Example of Collaborative Concept Learning 



Abstract. In studies on peer interaction the analysis of the interaction is often done from only one 
perspective. In this paper a description is given of a multi-perspective analysis that includes a domain 
specific, an elaboration and a co-construction perspective. The focus is on aspects of peer interaction that 
are considered important for the learning of concepts and on the analytical techniques that are related to 
the distinct perspectives. The perspectives are illustrated with examples of student talk within the domain 
of physics. A framework is presented in which the three perspectives on important aspects of peer 
interaction are combined. It is suggested that this framework is especially useful for the evaluation and 
design of collaborative learning tasks that are meant to provoke and sustain a productive peer interaction 



1. INTRODUCTION 

In educational practice, an important question is what kind of peer interaction 
promotes conceptual understanding and how such interaction can be provoked and 
supported. For many years now, peer interaction has been studied to answer these 
questions. The analyses of peer interaction are done from different perspectives that 
are more or less strongly linked to either constructivism or sociocultural theories. In 
this paper three perspectives on the analysis of peer interaction are distinguished: a 
domain specific perspective, an elaboration perspective and a co-construction 
perspective. Each perspective highlights different aspects of peer interaction and 
generates distinct analytical techniques. Especially when we want to make progress 
in the design of collaborative learning tasks that are able to provoke and support a 
high quality peer interaction, a more inclusive approach that builds on all three 
perspectives has many advantages. 

This chapter is confined to concept learning within the domain of physics. A 
brief description of each perspective is provided initially. The focus is on what is 
considered necessary for concept learning, the potential contribution of collaborative 
learning and the methods that are used to analyse peer interaction. Some examples 
of analyses of peer interaction are given. These examples come from studies on 
collaborative concept learning within the domain of electricity that were carried out 
by the author. The perspectives that are presented are not exclusive. Although in 
some studies more perspectives are adopted, in many studies on peer interaction one 
of the perspectives prevails. The adopted perspective has implications for the way 
peer interaction is analysed and consequently for the evaluation and design of 
collaborative learning tasks. The three approaches are included in Table 1. This table 
describes for each perspective the underlying learning theories and the aspects of 
peer interaction that are considered valuable. 
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Second, I examine how each perspective can contribute in its own way to the 
analysis of peer interaction. A more inclusive framework will be presented. This 
framework can be used for the analysis of peer interaction that is focused on the 
improvement of conceptual understanding and for the evaluation and design of 
collaborative learning tasks. 

Finally, in the conclusion, I discuss the advantages and drawbacks of an 
extensive and refined category system based upon different perspectives. 

Table 1. A comparison of three perspectives on the study of peer interaction in the context of 

collaborative learning. 





Domain-specific 

perspective 


Elaboration 

perspective 


Co-construction 

perspective 


Underlying 

learning 

theories 


(socio)constmctivist; 

socio-cultural 


mostly (socio) 
constructivist 


mostly socio-cultural 


Main focus 


propositional content 


cognitive processes 


contingencies of the 
actions of both partners 
and the mediational 
role of tools 


Aspects of 


-talk about concepts 


-verbalization of own 


-co-construction: joint 


peer 


-talk about meaningful 


conceptions and the use 


meaning making 


interaction 


relations 


of previous experiences 


-making productive use 


that are 
important 
for concept 
learning 


-verbalization of 
scientifically incorrect 
conceptions and 
reasoning 
-progression to a 
deeper understanding 
and a more adequate 
use of concepts 


-elaborative talk, such 
as questioning, giving 
elaborated answers and 
argumentation 


of available tools 



2. A DOMAIN-SPECIFIC PERSPECTIVE 
2.7. Important Aspects of Peer Interaction 

Within the domain of physics, concept learning is often described as a process of 
conceptual change or conceptual growth. Enrichment, increased coherence, 
reorganization and refinement of conceptual ideas are considered to be the result of 
cognitive processing of new information and the use of conceptual knowledge 
during the accomplishment of tasks (e.g. Chinn & Brewer, 1993; Vosniadou, 1994). 
However, a growing number of researchers that focus on physics learning have 
become increasingly aware that cognitive processes and structures are influenced by 
the social and cultural settings in which they occur (Palincsar, 1998; Vosniadou, 
1996; Pintrich, Marx & Boyle, 1993). In line with socio-constructivist or socio- 
cultural approaches to learning, concept learning can also be described as the 
mastery of cultural tools which results in a move from being a peripheral participant 
to a full participant of a discourse community (e.g. Roth & Roychoudhury, 1993; 
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Van Boxtel, 2000). Collaborative concept learning is therefore, studied from both 
(socio)constructivist and socio-cultural perspectives on learning. 

In the discussion on how to enhance the learning of physics concepts, some 
researchers within the domain of physics learning advocate participation in social 
interaction. Lemke (1990), for example, believes that it is the specific use of the 
physics concepts in communication such as the discussion of hypotheses, essay 
writing, reporting experimental results and asking questions that is most important. 
He states that students need to 'talk science’ to create meaning from experiences and 
texts. In line with this assumption, Palincsar, Anderson and David (1993) suggest 
that “scientific literacy” can only be promoted through participation in science 
activities and in the use of the language of science. 

But what kind of student talk can promote the appropriation of physics concepts? 
Types of talk that are of interest from a domain specific perspective are the 
explication of ones own conceptions, the comparison of own conceptions with new 
information and the search for meaningful relations. Based upon findings of 
frequently occurring misconceptions within the domain of physic, many authors 
suggest that students must realise that some of their conceptions are not adequate in 
explaining or manipulating certain phenomena (Schmidt, De Voider, De Grave, 
Moust & Patel, 1989; Eylon & Linn, 1988; Joshua & Dupin, 1987; Pintrich, Marx & 
Boyle, 1993). A cognitive conflict may arise from laboratory work, computer 
simulations, teacher demonstrations or discussions. In a discussion with a peer, 
students can compare their ideas and reflect on their own understanding. This is in 
line with the Piagetian constructivist idea that peer interaction can be a context for 
disequilibration which can bring about conceptual change. However, several authors 
have pointed out that conceptual change is difficult to achieve. Chinn and Brewer 
(1993) advocate explicit comparison of preconceptions with new information 
because students are often not aware of the inconsistencies and in most cases, they 
do not readily abandon their preconceptions. Different instructional models stress 
the importance of a phase of prior knowledge activation to achieve conceptual 
change (e.g. Biemans, 1997). 

Other authors within the domain of physics stress the importance of looking for 
meaningful relationships (Krapp, Hidi & Renniger, 1996; Novak, 1990). Within the 
domain of electricity, for example, three types of relations can be distinguished. 
First, students should be able to relate physical quantities. For example, they have to 
understand how current strength is related to resistance and voltage. Second, 
students must be able to use physics concepts to describe and explain concrete 
phenomena. Within the sub domain of electricity, for example, a bulb has to be 
considered as a resistor and a battery as a voltage source. Finally, within physics, 
students must also be able to associate concepts and the relationships between them 
with different forms of representation, such as magnitudes, formulas or diagrams. 
One of the problematic aspects of learning physics concepts is the interrelated use of 
multiple forms of representation: textual, mathematical, and graphical. Students 
have to “read” concepts and understand their interrelations from language, symbols, 
diagrams and formulas in order to associate these different forms of representation 
with each other (Alexander & Kulikowich, 1994; Perkins & Unger, 1994). Some 
instructional sequences on introductory electricity explicitly focus on the different 
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types of relations. Both Hartel (1985) and White and Fredriksen (1987) argue that a 
qualitative understanding of the relationships between the physical quantities should 
precede the introduction of formulas. Roth and Roychoudhury (1994; 1993), Sizmur 
& Osborne (1997) and Van Boxtel, van der Linden and Roelofs (in press) 
investigated a collaborative learning task that was meant to provoke talk about 
meaningful relationships between physics concepts. Students were asked to make a 
concept map in which related concepts had to be connected and the links that 
represent the relations between concepts had to be labeled precisely. In the study of 
Van Boxtel et al. (in press) it was find that formulating more statements about the 
meaning and relations of physics concepts during the collaborative concept mapping 
task coincided with a higher score on the post-test. This finding empirically supports 
the suggestion that students learn physics concepts by using them; by 'talking 
science'. 

To conclude, from a domain specific perspective on peer interactions utterances 
in which the students say something about the meaning or the relations of physics 
concepts can be considered especially valuable for the improvement of conceptual 
understanding. In addition, the exchange of ideas in a collaborative learning group 
can be a source of cognitive conflict that enables conceptual change. Thus, from a 
domain specific perspective the focus in the study of peer interaction is merely on 
the propositional content of the student talk and more particular on the question 
whether students are able to reconceptualize their everyday reasoning into the more 
scientific ways of reasoning. Table 1 includes the aspects that are especially 
highlighted from a domain specific perspective. The focus is on the amount of talk 
about physics concepts, the verbalization of frequently occurring misconceptions 
and inadequate ways of reasoning and the progression that is made towards a deeper 
understanding. 

2.2. The Analysis of Peer Interaction 

As was described in the section above, from a domain specific perspective on peer 
interaction the main focus is on the propositional content of the talk. Both qualitative 
and more quantitative analyses are used to describe the content of the peer 
interaction. Roschelle (1992), for example, presented a case-study in which the 
process of conceptual change is described in detail. Roschelle shows how two 
collaborating girls verbalize a notion on velocity and acceleration that corresponds 
with a well-documented misconception. Transcripts from the student talk show how 
these girls are able to build a new conceptual structure through collaboration. 

In the studies of Van Boxtel, van der Linden and Kanselaar (2000a; 2000b) the 
content of peer interaction was analysed with predefined categories. Talk about 
physics concepts was operationalized as utterances in which the students make a 
statement about the meaning or a relation of an electricity concept. In line with the 
types of relationships that can be distinguished within the domain, four propositional 
categories were distinguished to code talk about electricity concepts: propositions in 
which a statement is made about a single concept; propositions in which a concept is 
related to another concept; propositions in which a concept is related to a concrete 
phenomenon (for example, the shining of a bulb); and propositions in which a 
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concept is related to another form of representation (such as a magnitude or a 
drawing). Further, the scientific correctness of each proposition was coded, because 
these incorrect propositions may be indicators of the use of misconceptions that are 
often used within the domain. It was also thought of interest to investigate to what 
extent incorrect propositions are corrected during the accomplishment of the task. 
Therefore three response categories were distinguished in the coding scheme. First, 
an incorrect proposition can be corrected, for example, when the incorrect 
proposition is responded to with an interpretation of the same concept or relation 
that does not conflict with the scientific meaning of the concept(s). Second, an 
incorrect proposition can be confirmed or included in the reasoning of the partner. 
Finally, a third category was defined for cases in which an incorrect proposition is 
not explicitly confirmed but also is not corrected. For example, when a student 
simply does not respond to the incorrect proposition or reacts with 'I don't know'. 

Example 1 shows a fragment of student talk in which all utterances were coded 
as propositions. The students had to explain the working of an electric torch with 
given electricity concepts. The terms in bold show that the students talked about the 
concepts energy, electrons and current. The last column shows the propositional 
categories that were attributed to the utterances. The first utterance of Isabel is an 
example of talk about relations between concepts. Isabel relates the concept of 
energy to the concept of electrons. In the propositions that follow, physics concepts 
are related to concrete phenomena, such as a battery and a bulb. 

Example 1. Talk about electricity concepts. 



Isabel, the energy, the energy that, that belongs to the 
electrons (points), they contain the energy, don’t they? 

Isabel, from the battery, so that the bulb can shine? 

Danielle: (...) but that is here (points), here the trucks* are 
Isabel: yes the bulb, the trucks give, they have energy 
inside so that they can pass through the current to the bulb 
Isabel: so that they can pass through the energy to the bulb and 
the bulb can use that energy 
Isabel: to let the bulb shine 



proposition relation 
proposition concrete 
proposition concrete 
proposition concrete 
proposition concrete 



* Trucks refers to common local knowledge among the students. A previous physics teacher had used the 
analogy of trucks as like electrons. 



Many of the transcripts that were analysed contained utterances in which current 
was described as something that ‘goes round’ in the circuit and is hindered hy the 
resistance. Example 2 shows an example of "local reasoning". Winnie and Christine 
are designing an experiment with which they can prove the relationship between 
current strength and the sort of material of the wire. They wanted to draw an electric 
circuit with a piece of wood because they hypothesized that a piece of wood would 
not conduct. Christine suggests that the piece of wood has to be placed between the 
battery and the bulb. Winnie confirms this and explains it by the incorrect 
assumption that there will be a current strength between the battery and the piece of 
wood, but not between the piece of wood and the bulb because, due to the piece of 
wood, the current can not come back to the battery. This example shows reasoning 
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that from a domain specific perspective can be described as inadequate reasoning. In 
this case, the students do not progress towards a more physical view of the concept 
of current, because Christine confirms the incorrect reasoning. 

Example 2. Talk about electricity concepts showing 'local reasoning'. 



Winnie: I think we have to measure current strength 
Winnie: but how can we do that? 

Christine: 1 think the piece of wood has to be between the 
battery and the bulb 

Christine: otherwise, we can’t determine whether it conducts 
Winnie: here (points) 

Winnie: it’s between the battery and the bulb 
Christine: then we must connect these ones, because it results in 
Winnie: yes, but look, when the current is going like this, then it 
doesn’t come back, does it? 

Winnie: when this does not conduct, it can’t come back again 
Winnie: do you understand? 

Christine: yes 



proposition concrete 



proposition concrete 



proposition concrete 
proposition concrete 



3. AN ELABORATION PERSPECTIVE 
3.1. Important Aspects of Peer Interaction 

An important claim that is made in most literature about the learning of scientific 
concepts, is that it requires deep processing or elaborative activities. Elaboration 
takes place when students create new relations by giving examples, using analogies, 
reformulating or by referring to school or everyday experiences. Based upon the 
constructivist idea that knowledge is not 'found', transmitted or passively received, 
but actively constructed (Brown, Collins & Duguid, 1989; Duffy & Jonassen, 1992) 
elaboration is believed to contribute to the construction of a more integrated 
conceptual framework. 

An important explanation of the positive results of collaborative learning, is the 
notion that peer interaction stimulates elaboration of conceptual knowledge, and 
consequently promotes individual cognitive gains. In a collaborative learning 
situation students must negotiate goals, represent problems, and understand the 
meaning of concepts and procedures. Teasley (1995) found that students working in 
dyads on micro- world task generated more elaborative utterances than students who 
worked individually and were asked to speak aloud. Teasley suggests that talking to 
someone else becomes more elaborate because communication implies that you 
want to be understood by the other, which results in more coherent explanations. 
The burden of explanation pushes students to evaluate, integrate and elaborate 
knowledge in new ways. 

The researchers that suggest a relationship between elaborative talk and 
conceptual learning focus particularly on the asking and answering of questions as 
well as the elaboration of controversy by providing justifications and argumentation. 
Through verbalization, students can become aware of their knowledge gaps and lack 
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of understanding thus resulting in the asking of questions to verify the other's 
understanding, or in asking for explanations. Webb (1989; 1991) found a 
relationship between giving elaborated help and learning outcomes. She argued that 
elaborated help stimulates the awareness of knowledge gaps, inconsistent reasoning, 
and reorganization. King (1990) found that higher order questions in particular elicit 
elaborative answers. Although the giving of explanations is specifically believed to 
contribute to learning, receiving explanations is also thought to contribute to the 
filling in of knowledge gaps and the correction of misconceptions (Webb & 
Palincsar, 1996). Verbalization also makes it possible for ideas to be questioned or 
criticized. 

Brown and Palincsar (1989) and Dillenbourg, Baker, Blay and O'Malley (1995) 
explain the important role of conflict and controversy in peer interaction by the fact 
that it can generate explanations, justifications, reflection and a search for new 
information.Not only is the cognitive conflict "inside" a person (which elicits 
reflection) considered important, but also the elaborate verbal interaction that is 
meant to resolve the "social" conflict. In a study by Light, Littleton, Messer and 
Joiner (1994) negotiation to overcome a contradiction turned out to be one of the 
significant predictors of increased pair performance and subsequent higher learning 
outcomes. From the study of Van Boxtel et. al. (2000b) it appeared that more 
elaborative episodes (giving elaborated answers, argumentation and reasoning) in 
peer interaction went together with higher total scores for the post-test. This finding 
empirically supported the hypothesis that especially students who participate in an 
elaborative interaction about concepts improve their understanding of these 
concepts. 

To conclude, from an elaboration perspective, the quality of peer interaction is 
evaluated through the question of how much and which types of elaborative talk 
occur (see Table 1). The asking and answering of questions, argumentation and 
reasoning can be considered as elaborative types of talk. 

3.2. The Analysis of Peer Interaction 

How can we measure the amount of elaboration in peer interaction? Many coding 
schemes that are used to analyse peer interaction contain indicators of elaboration. 
Sizmur and Osborne (1997), for example, distinguished non-elaborated exchanges 
from elaborated exchanges. Non-elaborated exchanges contain statements which are 
not built upon by other participants, whereas in elaborated exchanges meanings are 
extended and deepened because participants build on what has been said previously. 
Van Boxtel et al. (2000a; 2000b) distinguished different types of elaborative 
episodes. Elaboration is likely to occur in questioning, conflict and reasoning 
episodes. It is of interest to know whether or not a question is answered, and 
whether a short or an elaborated answer is given. Example 3 below, shows a 
fragment of student talk in which a question is asked and an elaborated answer is 
given in which previously acquired knowledge is "reconstructed" and used again. 
Although, it was almost a year ago that the students dealt with the topic of 
electricity, Hans was able to reconstruct previously acquired knowledge. He tries to 
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remember how an ammeter had to be connected. When Pirn remarks that he thinks 
that it doesn't matter, Hans draws an electric circuit with an ammeter that is 
connected parallel to explain exactly what he means. Apparently Pirn is not able to 
remember any experience that is related to the question of how to connect an 
ammeter. 



Example 3. Elaborated answer in which previous experiences are used. 

Elans: (writes) how did you have to connect an ammeter? 

Elans: parallel or serial? 

Elans: voltmeter was parallel, wasn't it? 

Pim: 1 think it doesn't matter 

Hans: yes it does, you had to (look) draws), here a hulb and then you had to connect such 

a meter like this 

Hans: you know, over the hulb like this (draws) 

Pim: yes, that may be possible, 1 don't know 

Elaboration can also be provoked by a disagreement. To resolve a disagreement 
students may explain or justify their statements or ask each other critical questions. 
Categories to measure the appearance and types of argumentation can be defined 
both on the utterance level and on the level of meaningful sequences of utterances 
(e.g. Veerman, 2000; Kumpulainen and Mutanen, 1999; Baker, 1994). Kumpulainen 
and Mutanen, for example, distinguish language functions. The function 
'argumentational' is used for utterances in which students justify information, 
opinions or actions. On the episode level they define the category 'argumentative 
processing' for episodes in which students try to resolve cognitive/social conflicts in 
a rational way. 

Elaborative talk can also occur without being provoked by a question or a 
controversy. In the studies of Van Boxtel et al. (2000a; 200b) a reasoning episode 
was defined as an episode which contains at least one utterance that can be 
considered as an argument; a logical extension of what is previously said. The 
example below shows such a reasoning episode during the construction of a concept 
map. The last column shows the communicative functions of the utterances which 
include several types of arguments. Anton reasons about the way energy, electrons 
and voltage are interrelated. First, Anton argues that energy is provided by electrons. 
Then he adds that these electrons come from the voltage source. Finally, he 
concludes that both energy and electrons have to he related to voltage. Boh, his 
partner, gives a confirmation and pastes the concepts together in the concept map. 

Example 4. Elaboration through reasoning 



Anton: wait, the electric circuit always needs energy (points) 
Anton: is provided by electrons (points) 

Anton: and these come from the voltage source 

Anton: thus both energy and electrons have to do with the 

voltage source 

Bob: yes (pastes concepts) 



statement 

argument continuation 
argument continuation 
argument conclusion 

confirmation 
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4. A CO-CONSTRUCTION PERSPECTIVE 
4.1. Important Aspects of Peer Interaction 

"Mutual understanding", "co-construction" and "mediational tools" are terms that are 
frequently used within the sociocultural line of research on collaborative learning. 
Sociocultural theories emphasise the co-construction of knowledge, the mediational 
role of tools and the historical and cultural settings in which knowledge construction 
occurs. Wertsch (1991) argued that it is not possible to study thinking and cognition 
independently of the social, interpersonal, cultural, institutional, and historical 
settings in which they occur. The physical and social environments are considered 
integral to the cognitive activity and not just as contexts for it. Situations co-produce 
knowledge and thus part of the meaning of concepts will always be inherited from 
the context of use (Brown, Collins & Duguid; 1989). Mercer (1995, 1996) describes 
speech as a social mode of thinking because it is not only a means for sharing 
thoughts but also a tool for the joint construction of thinking. Erom this perspective, 
the learning and understanding of concepts is distributed over persons and tools, 
whereas the meanings of concepts are jointly constructed through communication, 
from which they can be appropirated by each individual. This appropriation process 
is more than a simple copying of meanings and ways of reasoning, but involves a 
transformation process. 

When peers work on a common task, mutual understanding must be created and 
sustained continuously (Roschelle, 1992). In collaborative learning groups meanings 
of concepts are co-constructed. Students can co-construct understanding by 
accumulation and integration of ideas or by productive argument, questioning and 
exploration. Mercer (1995) labeled this type of co-construction as exploratory talk. 
Clark and Brennan (1991) argued that when two persons share some previous 
experiences related to the domain or the task, less effort has to be made to check if 
meanings are shared, and refering explicitly to particular shared experiences may 
help in creating and repairing mutual understanding. Erom an empirical study on 
collaborative concept learning by Van Boxtel et al. (2000b), it appeared that more 
co-construction episodes in peer interaction went together with higher total scores 
for the post-test. Co-construction may contribute to conceptual learning because 
both students are not only reflecting upon and elaborating their own contributions, 
but also integrating and/or elaborating the input of their partners, which makes 
elaboration more intense and possibly results in a more complete and scientific 
understanding of concepts. 

Next to the use of language, shared objects and tools can facilitate negotiation 
and co-construction. Tools, such as textbooks, pictures, simulation programs or 
materials to perform an experiment, can offer students exploration and manipulation 
possibilities, but they can also structure and sustain communication. Therefore, they 
must be seen as part of the co-construction process. Sometimes researchers provide 
specific tools because they are believed to result in a higher level peer interaction. 
King (1992), for example, trained students to use question- stems on cards which 
could assist them in asking each other higher level questions about the materials. 
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She reported positive learning outcomes. Van Boxtel et. al. (2000b) reported a study 
in which they investigated how the use of a mediational tool, a textbook, had a role 
in shaping interaction and co-construction processes. A condition in which the 
students could use textbooks to construct a concept map, was compared with a 
condition without the availability of textbooks. Most dyads were not able to make 
productive use of the textbooks. The transcripts of the peer interaction in the 
condition with textbooks showed less elaborative talk and less co-construction. 
Thus, available tools may not only provoke and support a high quality interaction 
but may also constrain it. 

In Table 1 the aspects that are considered important particularly from a co- 
construction perspective are summarized. The focus is on the amount and types of 
co-construction and on the way available tools support or hinder co-construction. 

4.2. The Analysis of Peer Interaction 

Only the episodic level of analysis is suitable to grasp the dynamic and co- 
constructed nature of talk, and the way material tools support or constrain 
verbalization, negotiation and co-construction. Of course all talk in a collaborative 
learning situation can be considered 'co-constructed' in some sense, because what a 
student brings in is meant to communicate something to the partner and can be 
confirmed by the partner. 

In the coding scheme that I used to analyse peer interaction (2000), I described 
co-construction as an elaborative episode in which both participants make a verbal 
and propositional contribution to the elaboration. For example, the degree of co- 
construction can be considered low in the case of conflict when only one student 
justifies his or her view through arguments and the other student simply accepts this 
reasoning without contributing counter arguments, complimentary arguments or 
critical questions. 1 considered the appearance of collaborative elaboration of 
conflicts as an indicator of more co-construction, because then both students develop 
ideas together and contribute to the elaboration and solution of the conflict by trying 
to reach a shared understanding. The same kind of distinction can be made for the 
giving of elaborated answers and for the construction of reasoning. Elaborated 
answers can be formulated by only one student, or can be co-constructed. 
Individually constructed reasoning is defined as reasoning that contains arguments 
from only one student. In collaborative reasoning the reasoning is co-constructed by 
contributions from both participants. Example 4 showed more individual reasoning. 
Only Anton was formulating the reasoning. Bob did not build upon the statements of 
Anton. He simply confirmed what Anton was saying. Example 2 shows the co- 
construction of an elaborated answer. Both Winny and Christine contributed in 
answering the question of how to measure current strength. 

Sizmur and Osborne (1997) made a comparable kind of distinction. They 
distinguished individually elaborated exchanges from collaboratively elaborated 
exchanges. Kumpulainen and Mutanen (1999) distinguished different modes of 
social processing that show less or more co-construction. The individualistic mode 
implies that students work individually in the group and do not share ideas or try to 
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co-construct meanings. The dominative mode reflects unequal participation. One 
student is dominating the work. In the collaborative mode there is equal 
participation and joint meaning making. The extent to which the students praise and 
encourage each other and are able to compromise can also be considered an 
indicatior of co-construcfion or of fhe more broader consfruct of collaboration. The 
same holds true for fhe degree of labor division among participants. 

Some researchers focus more on imporfant conditions for fhe occurrence of co- 
consfruction. For example, by looking at the extent to which students coordinate 
their activities by verifying whether their partners shares ideas and understanding 
(e.g. Erkens, 1997). Students can do this by asking verification questions. Veerman 
(2000) coded whether students who were working in a computer-supported learning 
environment were able to maintain the focus on fhe same topic: an important 
condition for co-construction. 

Researchers who analyse the way tools are used to verbalize, negotiate and co- 
construct meaning often do this in a qualitative way. Presenting a case-study, 
Roschelle (1992), for example, showed fhat diagrams can be social fools for 
achieving convergence of meaning in a discourse. The diagram supported individual 
reasoning and facilitated negotiation of meaning. Roth and Roychoudhury (1993) 
also showed how diagrams can become part of the co-construction process. The 
collaborating students in their research used diagrams to ascertain that they were 
talking about the same thing. 

A more quantitative analysis could include the number of times sfudents point or 
refer fo a specific fool. In our own research on collaborative concept mapping (Van 
Boxtel et.al. 2000b) we considered the given electricity concepts on cards, the 
concept map that was dynamically constructed and the available textbooks as extra 
tools for verbalization, negotiation and co-construction. We used a category system 
to analyse the use of textbooks during collaborative concept mapping. During the 
transcription of the interaction it was noted when students consulted a textbook, how 
much time they spent doing so, and which pages were consulted. It was also coded 
whether the students shared the information in the textbook by simply reading the 
text aloud verbatim. Although most dyads did not make productive use of fhe 
available textbooks. Example 5 below, shows how in some dyads the use of fhe 
textbook supported the verbalization, negotiation and co-construction of meanings. 
The last column describes which tool was used to support communication. 

After Bregje read aloud the relationship between length and resistance, Aniek 
gives a correct interpretation of fhaf relation. But apparently she realizes that this 
information does not correspond with her own ideas about the nature of fhe relation. 
Nexf, Bregje tries to explain the relationship as it is described in the textbook. The 
fact that Aniek finishes fhe ufterance of Bregje shows fhat she is engaged in the 
reasoning process. Bregje's reasoning is incorrect, but after Aniek points out that she 
is still not convinced, Bregje tries to understand the relationship between length and 
resistance by a comparison with the relationship between cross-sectional area and 
resistance. This comparison finally brings her to a correct interpretation of the 
directly proportional relationship between length and resistance. An important 
condition for co-construcfion is fhe sharing of information and ideas. In the first line 
Bregje shares the information found in the textbook by reading aloud. The 
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information in the textbook helps the students in their attempt to understand the 
relationship between resistance and the length of a wire and to check whether 
personal ideas correspond with the ideas that are described in the textbook. In this 
example Bregje and Aniek use textual information from the textbook that was 
printed in red. Not only the textbook, but also the product in the process of 
formation functioned as an extra tool to communicate and negotiate meaning, and to 
support the co-construction of meanings and reasoning. Bregje points to the concept 
of length and to the line that they drew between resistance and the cross-section 
area. 



Example 5. Tools that become part of the co-construction process. 



Bregje: because the graph goes through its origin, the use of a textbook 

relationship between length and resistance is proportional 
(reads aloud from the textbook) 

Aniek: thus then it would be the longer the wire the larger the 

resistance 

Aniek: not really? 

Bregje: yes, the larger, yes 

Aniek: 1 think then the resistance will decrease 

Bregje: oh 

Aniek: the resistance wil decrease, won't it? 

Bregje: the resistance, let me see, when the cross-section area 
increases (gesticulates with her hand) 

Bregje/Aniek (at the same time): the resistance decreases 

Bregje: thus, when this (points to length) the resistance will use of concepts on cards 
also decrease 
Aniek: yes? 

Aniek: okay, shall we say that? 

Aniek: the longer the length 
Aniek: or doesn't it matter? 

Bregje: they are proportional 

Bregje: what was this one (points to the relation between use of the concept map 

resistance and cross-section area)? 

Bregje: was this one also proportional? 

Aniek: no, that one was inversely proportional 
Bregje: inversely 

Bregje: thus proportional means the larger the wire, the larger 
the resistance 



5. A MORE INCLUSIVE FRAMEWORK 

In the next sections a more inclusive framework for the analysis of peer interaction 
is presented. In the second section I discuss how this framework can also be used for 
the design and evaluation of collaborative learning tasks. 
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5.1 A More Inclusive Framework for the Analysis of Peer Interaction 

In this paper I have focused on the question of what kind of peer interaction can 
promote the learning of concepts. The three perspectives directed our attention to 
different aspects of the quality of peer interaction and its relationship with concept 
learning. Although on the epistemological level the three perspectives are sometimes 
different in the adopted view of learning, a communality is that all perspectives 
begin with the idea that knowledge is actively constructed. Whereas authors 
adopting a constructivist perspective on learning merely focus on knowledge 
construction as an individual cognitive activity, the sociocultural perspective 
provides us with an understanding of learning as a social and situated process. 
However, when we look at peer interaction from a domain-specific perspective, 
other aspects are stressed then when we look at it from an elaboration or co- 
construction perspective. 

When we try to build on all three perspectives, we can conclude that when peer 
interaction contributes positively to concept learning it is characterized by 

• talk about the concepts to be learned 

• elaborative contributions from the participants 

• a continuous attempt to achieve a shared understanding of the 

concepts (co-construction) 

• making productive use of the mediational means (tools) that are 

available 

These aspects of a productive peer interaction are summarized in Figure 1. This 
framework emerged from the combination of approaches that can be found in the 
literature regarding peer interaction and from empirical studies of the author. 

This more inclusive approach for the study of peer interaction pays attention to 
aspects of peer interaction that are considered important within the different 
approaches. It is based upon the idea that peer interaction during a collaborative 
learning task is shaped by the participation of the students, their participation in 
previous but also subsequent situations (because the task functions as a preparation 
for these situations), the features of the task (including available tools) and the 
broader setting (for example, school climate). I prefer the term 'shaped' because it 
better reflects the idea that what is in the outer circles of Figure 1 below, can be 
considered planes of the collaborative learning activity. They are separated for the 
sole purpose of analysis. 

The framework reflects a focus on both the individual activity (the circles at the 
left and the right) and the collaborative activity (at the centre) as a unit of analysis. 
Focusing on the participation of an individual student by coding his or her utterances 
or attributing categories that were coded on the group level to individual students, 
makes it possible to relate the participation of a student in situations that precede the 
collaborative work, the participation in the interaction during the collaborative 
learning task, and the participation in subsequent situations. Such analyses enable us 
to answer questions such as, can an improved ability to use physics concepts in their 
mutually agreed upon scientific meaning be related to the extent to which a student 
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talked about the meaning and relationships of the physics concepts during the 
collaborative learning task or to the amount of talk about concepts by the group as a 
whole? However, a focus on the changing participation of individual students, does 
not generate a description of the social dynamics of the peer interaction, for 
example, of the way students co-construct reasoning or resolve a conflict. The 
contingencies of the actions of both partners also need to be categorized (see also 
Grossen, 1994). In the study of collaborative concept learning especially elaboration 
and co-construction can be considered as social processes that may contribute 
positively to learning. Therefore, in the study of collaborative concept learning it is 
important to describe the amount and type of elaboration and co-construction in the 
peer interaction. Such a coding scheme makes it possible, for example, to make a 
systematic comparison of the quality of peer interaction between groups working on 
different tasks. Some tasks may be able to promote and support elaborative talk and 
co-construction better than other tasks 




Figure 1. Analytic framework for the study of peer interaction that is focused on concept 

learning. 

Further, the idea of learning as a situated and mediated process and the focus on 
co-construction directs our attention to the fact that the situation and the material 
tools that are used are an integral part of the co-construction process. Category 
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systems that are designed to analyse the co-construction processes during 
collaborative learning should pay attention to the way available tools are used during 
the accomplishment of the task. 

Finally, while analysing peer interaction, it is important not to lose sight of the 
specific features of the domain and the learning goals that are aimed for. When a 
collaborative learning session is meant to contribute to concept learning within the 
domain of physics, the propositional content and the nature and level of the 
elaboration that is aimed for, will be defined differently than when collaborative 
learning is meant to contribute to the adequate use of, for example, maps within the 
domain of geography. Therefore, it is important that aside from analysing the 
communicative dimensions of the interaction, to also take into account the 
propositional content and quality of the utterances. To what extent do students 
actually talk about the concepts to be learned, and are frequently occurring 
'misconceptions' within the domain verbalized, discussed and transformed? 

5.2. Collaborative Learning Tasks 

The framework especially enables us to investigate which group tasks, instructions, 
tools and group configurations can provoke and support a productive peer 
interaction. Some task characteristics may constrain co-construction, while other 
characteristics may facilitate and elicit talk about concepts. Some tasks may 
stimulate argumentation to resolve controversy, for example, because the task 
requires one explicit answer or hypothesis. Group products that are large enough to 
be shared, that contain visually represented information, that do not require many 
concrete activities such as drawing and writing at the cost of 'abstract' talk, and that 
force the students to actually use scientific concepts and discuss their meaning and 
relationships seem to have a high potential to provoke and support a high quality 
discourse that can contribute to concept learning (see also Van Boxtel, 2000). 
Moreover, the content of peer interaction is also shaped by the task and the tools that 
are given. Some tasks focus the students on meaningful relationships (for example, a 
concept mapping task), others stimulate the verbalization and reconstruction of 
previous experiences within the domain and the explication of frequently ocurring 
misconceptions (for example, a task to design experiments). When collaborating 
students are provided with extra tools, such as textbooks, computer programs, or 
materials to experiment with, these tools must also be evaluated for their potential to 
support and stimulate the sharing and elaboration of information. For example, the 
availability of extra information resources, such as textbooks, may constrain 
elaboration and co-construction. When students are uncertain as to their own 
knowledge and attribute much authority to the information given, they might be less 
engaged in explicating their own thinking and therefore elaborate less on their own 
and each others' ideas. Further, the use of extra resources may constrain 
collaborative elaboration because of a spontaneous task division: one student is 
looking up while the other is waiting or writing. 

In sum, when evaluating and designing collaborative learning tasks, it must be 
taken into account that to realize a productive student interaction, the students do 
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need some assistance with the verbalization of own ideas, the use of scientific 
concepts and ways of reasoning, and the negotiation and co-construction of 
meanings. 



6. CONCLUSION 

The increasing interest in collaborative learning has heightened the need for 
adequate instruments to describe social interaction in educational settings. In this 
paper an analytic framework was presented that is based on both constructivist and 
sociocultural perspectives on learning and that focuses on domain specific aspects, 
elaboration and co-construction processes. Determining the kind of peer interaction 
that is valuable to be provoked and that needs to be analysed, requires a clear idea 
about the activities in which the collaborating students need to be engaged. In large 
measure, determining the qualities of effective peer interaction can be drawn from 
the domain specific aspects of the task and the activities that are needed to overcome 
the problems that students face when confronted with learning within the specific 
domain. A focus on the propositional content of the peer interaction, however, is not 
enough. The elaboration perspective directs our attention to the way (individual) 
conceptual understanding is achieved through processes of elaboration. From this 
perspective, less attention is given to the co-construction of meanings and the way 
tools shape the communication and learning processes. Researchers that construct 
their analytical methods on the basis of sociocultural theory pay more attention to 
the processes that take place on the group level, but on the other hand, the 
techniques that are developed within this research tradition pay less attention to the 
way each student participates in the discourse and how subsequent activities of each 
individual are partly shaped by the discourse. In sum, the perspectives that were 
distinguished in this paper are for a great part complementary to one another. 

For the coding of the participation of individual students and the amount of 
elaboration it is possible to build upon existing instruments for the analysis of peer 
interaction. Few instruments are currently available, however, in which the new and 
powerful sociocultural constructs are operationalized for empirical research. In this 
paper several ways of coding co-construction were described. Until now, the 
analyses of the way tools are part of the co-construction of knowledge are mostly 
qualitative and confined to only particular kinds of tools. More quantitative 
analytical techniques are needed to enable a systematic comparison between 
collaborative learning environments. Specific research questions and the time that is 
available for the analysis of peer interaction will determine the way co-construction 
is defined and operationalized. 

An extensive and refined category system is necessary to describe the complex 
dynamics and co-constructed nature of peer interaction. Analysing peer interaction 
on different levels and dimensions is a very labor-intensive job and therefore 
utilising computer programs can make the task easier and less time consuming. Most 
programs, however, do not enable a linkage between the codings on the different 
levels and on the different dimensions. In future research these separate dimensions 
need to be integrated, to answer the question, for example, whether co-construction 
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implies a more scientific understanding of concepts and a higher level of reasoning? 
Or to answer the question of what counts more, the amount of elaboration in the peer 
interaction or the propositional quality of the elaborative episodes? 

Another challenging task for further research is the further description and 
explanation of the complex interplay between the quality of peer interaction during a 
collaborative learning task and the participation of students in previous and 
subsequent activities. A group task can, for example, be followed by several lessons 
of teacher instruction and teacher-guided discussions. Do students bring in meanings 
that they co-constructed during the group task? Is their participation greater and 
more elaborate in comparison with students that did not 'prepare' by participating in 
a group task? Until now, most research on collaborative learning has focused on 
either collaboration in small groups or on collaboration in the larger group of the 
class. Less attempt has been made to link across several subsequent situations the 
quality of the participation of individual students or the quality of the peer 
interaction on the group . 

To conclude, both detailed and systematic qualitative and quantitative analyses 
of peer interaction are needed to contribute to the insight into how exactly the 
interaction is constituted by the participation of the collaborating students, previous 
and subsequent activities, the collaborative learning task, the features of the 
available tools and the broader setting, and in how the participation of the students is 
shaped by the features of the interaction in which they participate. The analytic 
framework for the study of peer interaction that was presented in this paper may 
function as a 'tool' to realize such studies. 
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AND TERRY WOOD 

WORKING TOGETHER ON ASSIGNMENTS 

Multiple Analysis of Learning Events 



Abstract. In this chapter we address questions of the interrelationship of the processes involved in 
working together and learning, mainly in the field of mathematics. In the first section we present a 
process model, which is suitable to analyse episodes in which students collaborate on tasks that aim at 
level raising. The model focuses on key activities in the level raising process and incorporates social 
activities that affect the occurrence of these key activities. In the second section we present a multiple 
analysis of a collaborative learning episode in a broader context. We analysed the episode from three 
different perspectives: social interaction, division of time and mathematical level raising. Integrating the 
three perspectives brings into focus the complexity of settings, in which students regulate their social and 
cognitive activities 



1. INTRODUCTION 

The title of this chapter refers to the topics ‘working together on assignments’ and 
‘multiple analysis of learning events’. Both of these topics have garnered much 
interest in psychological and educational research in recent times. The current shift 
of emphasis in educational settings from individual situations to collective settings 
for learning, raise interest in the interrelationship of the processes involved in 
working together and learning. In this chapter, we address questions of the 
interrelationship of working together and individual learning by examining 
educational encounters, the majority of which are in the discipline of mathematics. 
The chapter consists of two main sections. In the first section we present a process 
model designed to give a coherent picture of students' learning during episodes in 
which they work together on assignments. We illustrate this process model by the 
analysis of an episode drawn from a Dutch mathematics class of secondary students 
and by the description of the manner in which the process model has been used to 
structure periods of collaborative work in a university course. In the second section 
we present a more complex method of analysis that draws attention to the social 
interaction and dialogue as well as the cognitive processes that exist when students 
work collaboratively on assignments in an educational context. In this section we 
report our analysis of an episode from a primary classroom in the United States. 
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1.1. Common Understanding of Key Terms 

We conceptualise working together as a specification of the educational setting in 
which students work on an assignment. In a working-together setting students are 
expected to collaborate in their thinking during task performance and to be jointly 
responsible for the group product. In some cases, additional instructions are given by 
the teacher, such as the roles students are to fulfil, the nature of the desired 
collaborative activities and task materials that each student has access to (Johnson & 
Johnson, 1990; Slavin, 1990). In some schools, it is classroom-practice to teach 
students how to collaborate on assignments (Davidson, 1990). 

The type of assignment used in our empirical studies aim at a particular type of 
learning defined as conceptual level raising. Level raising is the term that Dekker 
(1991) employed to claim that students could approach mathematical problems on 
different levels, which can be described as lower and higher from an educational 
point of view. Drawing on the theory of Van Hiele (1986) in mathematical didactics, 
three levels are identified. The first is a pre-scientific perceptual level dominated by 
concrete operations as, for example, in the study of reflection and rotation in the 
context of tiling. The second is a conceptual level, dominated by the use of 
mathematical concepts and the mutual relations between these concepts as, for 
example, in the study of reflection and rotation as mathematical transformations. 
The third is a theoretical level, dominated by formal operations on mathematical 
concepts and mathematical principles such as the study of transformations as a 
mathematical group. 

In other disciplines, conceptual change is also viewed as students making a 
transition from pre-scientific conceptualisations of phenomena to more scientific 
approaches. The former level is governed by ones experiences, observations and 
common language, whereas formal concepts, principles and theories (Elshout-Mohr, 
Van Daalen, & Dekker, 1998) govern the latter. In physics education, the term 
conceptual change refers to the transition that students make when they discover the 
limitations of a pre-scientific approach to physical phenomena and start to construct 
the knowledge that is prerequisite for operating at the conceptual level. 

Level raising processes in the field of mathematics education has been 
researched extensively by Freudenthal (1978) who considered reflection as the main 
mental activity. A factor that makes conceptual level raising difficult is that students 
are required to reorganise or transform their knowledge and to construct new 
cognitive structures integrated with already extant ones. Mere adding or assimilation 
of concepts is not sufficient (Bereiter, 1990). In mathematics, for instance, the 
mathematical concepts, which govern students’ functioning on the conceptual level, 
should be intertwined with the concrete operations, because both are relevant in 
situations where mathematics is applied. It is thought that learning that entails 
knowledge transformation can benefit considerably from dialogue and collaboration 
with others (Cobb, Wood, & Yackel, 1993; Yackel, Cobb, & Wood, 1991; Wood, 
1996). Van Boxtel has further described the joint contribution of elaboration and co- 
construction to collaborative learning among peers (Van Boxtel, 2000, this book). It 
is not our intention to review literature on different types of dialogue that create 
conditions for conceptual level raising. Instead, our intention is to illustrate and 
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explain how we analysed students' attempts that result in conceptual level raising in 
a collaborative educational setting. 

2. A PROCESS MODEL EOR CONCEPTUAL LEVEL RAISING 

A process model for conceptual level raising was derived from an empirical analysis 
that describes situations of small groups of students working together on a 
mathematical problem. This model was developed by Dekker and Elshout-Mohr 
(1996), based on the work of Dekker (1991) and refers to situations where students 
work together on assignments that have been developed to stimulate level raising. 

2.7. Elements of the Process Model 

In the process model three types of activities are incorporated: key activities in the 
level-raising process, regulating activities, and mental activities. The key activities 
in the level raising process are primary in the model, whereas the regulating and 
mental activities are secondary in so far as they are directly connected to the key 
activities. The process model illustrated by the group work of A and B is presented 
in Table 1 and is explained in the paragraphs that follow. 

2.1.1. Key Activities in the Level Raising Process 

The model claims that four key activities are essential for conceptual level raising. 
The four key activities are to show one’s work, to explain one’s work, to justify 
one’s work, and to reconstruct one’s work. The key activities are indicated in bold in 
the model (see Table 1). Whenever a key activity occurs we speak of a learning 
event, i.e., an event that contributes to level raising. Previous research (Dekker & 
Elshout-Mohr, 1998a, 1998b) showed that the four key activities have the following 
characteristics: 

a) they have a function in the learning process and can contribute to 
mathematical understanding; 

b) they can be demonstrated by students who work individually, but more 
so by students who communicate with each other during their work; 

c) they are easily observed; 

d) they can be influenced by didactic factors, such as the nature of 
problems and by teaching actions. 

We illustrate the four key activities, presented in bold print in Table 1, with the 
students Anna and Ben in the following example. The example is reconstructed in 
the sense that it combines some of the discussion of a small group of students in a 
lower grade of a Dutch secondary classroom working on the problem and leaves out 
irrelevant parts (Dekker, 1991). 
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Table 1. Process model (Dekker & Elshout-Mohr, 1996) 



A and B are working on the same mathematical problem. Their work is different 



A is working 




B is working 


A asks B to show his work 


What are you doing? 
What have you got? 


B asks A to show her work 


A becomes aware of her own 




B becomes aware of his own 


work 




work 


A shows her own work 


I am doing this... 
I have got this... 


B shows his own work 


A becomes aware of B’s 




B becomes aware of A’s 


work 




work 


A asks B to explain his work 


Why are you doing that? 
How did you get that? 


B asks A to explain her work 


A thinks about her own work 




B thinks about his own work 


A explains her own work 


I’m doing this, because... 
I have got this, because... 


B explains his own work 


A thinks about B’s work 




B thinks about A’s work 


A criticises B ’s work 


But that’s wrong, because... 


B criticises A 's work 


A thinks about B’s criticism 




B thinks about A’ s criticism 


A justifies her own work 


I thought it was right, 
because... 


B justifies his own work 


A thinks about her 
justification 




B thinks about his justification 


A criticises her own work 


Oh no, it isn’t right, 
because... 


B criticises his own work 


A reconstructs her own 
work 


I’d better do it like this... 


B reconstructs his own work 



Bold: key activities 

Standard: mental activities 
Italic: regulating activities 



Anna and Ben are working on the problem: Show in a distance/time graph how you 
travel to school in the morning. After a while the following dialogue occurs 
between Ben and Anna: 

Ben What are you doing? What have you got? 

Anna Look, I have done it like this, because in the beginning I go 
slowly, so the graph starts low and goes up slowly. Did 
you start your graph that way too? 

[Key activity: Anna shows her work and explains] 

Ben I have done it differently. I thought you have to start at 
zero and then just a straight line. In the beginning I bike 
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slowly too, but 1 don’t know how. . . But what you have 
got is wrong, isn’t it? 

Anna Yes, but if you bike slowly, the distance grows slowly, so 
the graph goes up slowly. Wait a minute. . . that isn’t 
completely right. 

[Key activity: Anna tries to justify her work] 

Indeed I have to start at zero, because in the beginning I 
haven’t travelled anything. But it is not a straight line, 
because I don’t bike at the same speed all the time. So I 
have to. . .” 

[Key activity: Anna reconstructs her own work and changes her 
graph.] 



2.7.2. Regulating Activities 

The second type of activity captured in the process model is the so-called regulating 
activities. These activities elicit key activities for mathematical level raising as well 
as bring forth mental activities, which occur in junction with the key activities. In 
Table 1 the regulating activities are in italics. Asking for explanations, justifications, 
or reconstructions are powerful regulating activities. For instance, when students are 
working together and show each other what they are doing and thinking, they may 
become aware that different participants have different knowledge about a central 
concept, and they may start thinking about these differences. Then they may ask 
each other to show and explain their work, or to justify or reconstruct it. As shown 
in the example of Anna and Ben, key activities involve dialogue between students 
and regulating activities involve dialogue as well. A fellow-student can stimulate the 
showing of work by asking questions such as: “What have you got? What are you 
doing?” He can evoke explanations by asking: “How did you get that? I don’t 
understand it.” He can also stimulate the process of justifying by explaining in 
which respects his own work is different and or by voicing criticism, “I think it’s 
wrong.” If a given justification fails, it can lead to the reconstruction of the work. 
The presence of the other student who has voiced criticism and has noticed how the 
justification has failed can ensure that the criticism will not be ignored. Every 
fellow- student or small group of students or a teacher in the role of a coach can 
stimulate Anna to perform the four key activities. 

According to Vygotsky (1930/1978) regulation by adults or with more capable 
peers is vital for level raising among children. Although we would agree that 
mature, competent students might be able to perform all key activities while 
working alone, we believe that these students may also profit from communication 
with others. Previous studies of Dekker and Elshout-Mohr (1998a, 1998b) showed 
that regulating activities occur naturally during collaborative work, in particular 
when the work of the students differs. Comparing different work can form the 
starting point of questions precursory to level raising such as: “Why do you have 
that?” or even “Why do I have this?” 
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2.2.3. Mental Activities 

The third type of activity that is found in the process model is mental activities. 
Mental activities involve those activities, which ‘go along’ with the key activities. 
Whereas key activities and regulating activities can be observed from the outside, 
these mental activities cannot be completely observable. For instance, to show one ’s 
work includes the mental activity of becoming aware of one’s own work. It has the 
effect that a focus on task-progress is temporarily replaced by taking a look at the 
work from the outside. To explain one's work means that one has to think about 
one’s own work. It leads to elaboration of one's task-related conceptual knowledge. 
Attempts to justify one's work may include reinforcing prior knowledge or 
questioning it. It may also foster interest in additional sources of information. A 
prerequisite to reconstruct one’s work is to criticise one’s own work. Criticisms may 
lead to better understanding of strong and weak aspects of one's work. All these 
activities may be observable, but they are internal activities. In Table I these mental 
activities are displayed in standard print. 

2.3. Characteristics of Problems for Level Raising 

The process model, shown in Table 1, contains many components that are well 
known in literature on collaborative learning (Van der Linden, Erkens, Schmidt & 
Renshaw, 2000). However, in contrast to the dominant socio-cultural strand of 
research in this domain, our interest is not primarily in how students participate in 
the social and communicative practices of scientists and mathematicians. Our 
interest is in the process by which individual students come to approach 
mathematical problems at a more advanced cognitive level. Although we agree that 
level raising of individual students influences their participation in the mathematics 
classroom environment, this is not the focus of our research. This focus on one type 
of learning, that of level raising, enables us to be more precise about required 
learning activities (key activities) and about the social interaction that can facilitate 
these activities. The other side of the coin is that it is improbable that the process 
model is suitable for analysing learning episodes that are directed at other goals and 
are started by other types of assignments (Elshout-Mohr, Van Hout-Wolters & 
Broekkamp, 1999). 

The process model is founded on earlier studies on the relation between the 
quality of the interaction in small groups and the process of level raising in 
individual students (Dekker, 1991, 1994). In her research, Dekker gave much 
attention to the quality of assignments. In order to stimulate conceptual level raising, 
four prerequisites need to be met. First, the assignments should involve problems 
that are realistic or meaningful for the students. Second, the task should be complex 
in the sense that several abilities are needed to perform the task. Third, the task 
should be constructive, in the sense that it leads to a visible product, such as a graph, 
table, drawing or story. Fourth, the task should be aiming at level raising, in the 
sense that students at different levels of understanding can start working on the task, 
but will soon encounter limitations of lower level, perceptual, approaches. Only by 
collaboratively constructing new language and new mathematical understanding can 




WORKING TOGETHER ON ASSIGNMENTS 



151 



the students then solve these problems. In some of Dekker's experiments, students 
are provided with auxiliary materials (see also Van Boxtel, 2000). In some ways, the 
process model resonates with Vygotsky, but still contains a primary focus on 
individual mental processes. 

An example of a problem that is well constructed for mathematical level raising 
is the one used by Anna and Ben in the illustrative episode discussed above: Show 
in a distance/time graph how you travel to school in the morning. The problems 
involved in this task are realistic because students can connect them to daily life 
experiences, such as travelling faster in some parts of the path than in other parts. 
The task is complex, because several abilities are needed to fulfil the task: imagining 
the situation, relating differences in speed to changes in distance increase and 
translating this into a graph. The task is constructive, because a visible graph must 
be constructed. 

In addition, the task is aiming at level raising. Students with no prior experience 
in constructing distance-time graphs can start to work on the task quite effectively 
by employment of every day notions about the relation between distance and time. 
For example, some students will have the notion that the relation between distance 
and time is always linear, or that when speed goes up and down, the distance-time 
graph goes up and down as well. However, students also have a good chance to 
discover that their available mathematical understanding is limited and does not 
allow the construction of a distance-time graph that stands critical inspection by 
themselves and other students. Therefore the students are challenged to develop new 
mathematical language and understanding. The educational context creates an 
opportunity for students to make a transition to a conceptual level, a level where 
mathematical concepts and their mutual relations are of benefit. Moreover, the 
characteristics of the first three tasks are often mentioned as being relevant for 
eliciting rich group interactions (e.g. Davidson, 1990). The idea of designing tasks 
with strong level-raising qualities is new, as are the attempts to make these qualities 
explicit (see also Elshout-Mohr & Dekker, 1999). 

In summary, the process model is schematic. It presents the building blocks of 
the collaborative process, rather than the actual processes. For instance, we expect 
that the sequencing of the steps will vary and that some steps will be deleted or 
taken more than once before a next step occurs. Additionally, the model is 
developed for situations in which only two students are at work and their work is 
different. It is possible that the model could be further elaborated to include more 
student participants, include a teacher, and situations in which students' work is not 
different. 

2.4. Applications of the Process Model 

The process model was used in two studies. In both studies students worked 
collaboratively on problems that aimed at level raising. In the first study the 
problems are in the discipline of mathematics and in the second the problems are 
from the field of sociology. In conducting the second study, our purpose was to 
widen the scope of the use of the process model to include other fields in which 
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conceptual level raising was at stake. In both studies the teacher's role was added to 
the situation. 

The first study concerned the issue of giving help to students, who are working 
together on mathematical problems with the aim to raise their mathematical level. 
The students were from the upper grade of a Dutch secondary school. The problems 
dealt with the subject of mathematical transformations and met the prerequisites that 
we described above; i.e. they were realistic, complex, constructive and aiming at 
level raising. The students worked in groups of three and each triad produced several 
visible products, such as a complex tile construction (drawn on paper) based on 
mathematical transformations. We compared two kinds of help and their effects on 
the quality of the interaction between the students, on the quality of the visible 
products of each triad and on the raising of the mathematical level of individual 
students as demonstrated in their individual approach to new mathematical 
transformation-problems. 

One kind of help was product-oriented in the sense that teachers adjusted their 
help to the mathematical quality of the triads' visible products. Their focus is the 
mathematical correctness of the products under construction. The other kind of help 
was process-oriented in the sense that the teachers adjusted their help to the quality 
of the interactions within the triads. Their focus is the occurrence of regulating 
activities of the process model previously described. As expected, we found that the 
so-called 'product-help' was more effective for improving students' products, while 
the 'process-help' was more effective for improving the quality of the interaction. 
Process-help increased both the occurrence of regulating activities and key activities, 
in comparison to product-help. The process-help was also more effective for 
enhancing level raising in individual students as measured on an individual post-test 
(Dekker & Elshout-Mohr, 1998b; Dekker, 2000). 

The second study was conducted as part of a project to coach a university teacher 
in her endeavour to stimulate conceptual level raising in students who just started to 
study sociology. In sociology it is very important that students make a controlled 
transition between, on the one hand, approaches which are essentially based on 
everyday experiences and discourse and, on the other hand, approaches which make 
use of scientific sociological concepts. This transition, which includes intertwining 
of the prescientific, the conceptual, and the theoretical level, should prepare students 
for sociological understanding of social phenomena, and for participation in the 
community of scientific sociological practice. Therefore, it seemed appropriate to 
provide students with assignments with supposedly strong 'level-raising qualities' to 
stimulate collaboration and provide opportunities for students to make the transition. 
The actual project lasted several years, and is still in progress. Details are reported 
elsewhere (Elshout-Mohr, Van Daalen, & Dekker, 1998). 

The main finding was that it was beneficial to the teacher to possess a clear, 
schematic conceptualisation of the types of tasks that are suitable for level raising 
and the kind of activities, which promote level raising. The process model made it 
feasible to bring consistency to teaching and learning of students. It also made it 
feasible for the teacher and researchers to learn from experience. One of the things 
that we learned concerned the complexity of assignments. In general, complexity of 
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a task is assumed to foster active collaboration, because it takes several abilities and 
considerable effort to perform a complex task. Complexity, however, may also have 
a negative effect. Students' reasoning might diverge in many directions and this may 
lead to a situation wherein students are overwhelmed hy different approaches and 
content materials. When this happens, differences between different levels of 
reasoning are masked, rather than salient. 

To solve this problem, the teacher invented a step-wise procedure. First, students 
worked on a complex task, alone or in small groups. Next, they presented their work 
to others in a classroom discussion. Subsequently, the teacher formulated a follow- 
up task in which she focused specifically on an issue in which students clearly 
diverged in their level of thinking. Students then worked for some time on this 
follow-up task, which required the construction of a visible or presentable product. 
Finally, a classroom discussion concluded the session. In this discussion the teacher 
took an active part, modelling and scaffolding the use of sociological concepts. This 
step-wise procedure demanded a highly proficient teacher with thorough 
understanding of the intended learning processes. For the teacher in the project it 
proved to be a manageable way to structure periods of collaborative work that aim at 
level raising. 



3. MULTIPLE ANALYSIS OF LEARNING EVENTS 

In the second section of this chapter, we focus again on students learning in a 
collaborative setting but take a perspective of ‘multiple analysis’. The idea 
underlying the 'multiple analysis approach' is best explained in contrast to the 
approach that we followed in the first section. There the key activities were given 
the central place whereas the other activities, regulating and mental, were merely 
presented in so far as they were directly connected to the key activities. The process 
model, therefore, constituted a relatively simple, coherent representation of the 
building blocks of individual learning in a collaborative setting. However, we felt 
the need to develop a more complex approach to analysing collaborative learning 
situations in the classroom. We wanted to broaden the scope of our analysis for two 
reasons. Eirst, we wanted to offer a less restricted analysis of the social interaction 
between the students. At issue in considering the learning of mathematics is the 
social environment and the ways that rich social interactions with others 
substantially contribute to student’s opportunities for learning (Bruner, 1990, 1996). 
These aspects are covered only in part by the process model. When the process 
model is employed, for example, no attention is paid to the role of classroom norms 
concerning collaborative work. Second, we wanted to include factors related to the 
educational setting in which the collaborative work takes place in our studies. In 
educational settings, learning objectives are important but students need to deal with 
performance objectives as well, such as finding solutions for a certain number of 
mathematical problems. Time constraints may lead to coping behaviour rather than 
to learning in collaboration (Boekaerts, 1991; Nicholls, 1984). 

In the multiple analysis approach we still focus on learning of individual 
students, but we do not give priority to the elements of the process model. Instead, 
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we begin by performing three separate analyses on one protocol of a session wherein 
two primary-aged students worked together to solve a mathematical task. The first 
analysis, accomplished by Wood, focuses on social cognitive processes and the role 
of social interaction in the learning of the students. The second analysis, conducted 
by Elshout-Mohr, focuses on the time that students spent on different learning- 
related and performance-related activities. The third analysis, by Dekker, focuses on 
the students’ mathematical levels and the indicators that level raising takes place. 
Each analysis is presented first beginning with social interaction. Once completed, 
the results of the three analyses are integrated and presented in a final section. 

The three perspectives are not necessarily in agreement or conflict but rather 
provide a more complete picture of students’ learning in classrooms. The multiple 
analysis provides a multi-facetted frame for analysing the complexity of 
collahorative learning in an educational setting. While a single frame tends to bring 
to the fore processes that are congruent and aligned, a multi-faceted frame may call 
attention to processes that are incongruent or even paradoxical. Examples are given 
in the section on the integration phase. 



3.1. Collaborative Start of the Analysis 

The individual analyses were conducted on a transcript of a videotaped episode in 
which two third-grade (age 8 years) students, Amy and Jim, engage in collaborative 
work.* In this 13-minute episode the students solved 7 ‘hlob’ -problems out of the 8 
problems given on a worksheet (see Figure 1). A goal in developing the task of the 
blob-problems was for students to understand multiplicative structure as well as 
learn the multiplication number combinations or ‘facts’ as they are more often 
called. Moreover, in this class, the approach taken to learning mathematics was to 
enable students to learn through engaging in problem solving, reasoning and 
communication. Therefore, the problems created were intended to be open-ended 
and allow for multiple solution strategies that extend from counting single units, 
using a process of doubling drawn from an extension of the additive structure, to 
ultimately gaining insight into multiplicative structure as cross products. To reduce 
the use of a counting strategy, a ‘hlob’, from ink spilled, covers the squares, 
requiring students to mentally image the missing squares and or create new 
strategies for calculating the total amount of squares. Therefore, the hlob-problems 
fit the characteristics for tasks in the process model in that they are realistic, 
constructive and complex, and aim at level raising. 

Before we began our individual analysis and interpretation of the episode from 
different perspectives, we created solid common ground as to what was happening 
in the events that occurred. First, we each read through the transcript individually to 
gain a sense of the episode. Second, we exchanged our interpretations of each 
sentence and each word. The assumption was that the students' words and deeds 
made sense and could be explained and understood within the situation in which 
they occurred. Trying to come to common meaning, we worked on an operational 
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level, we were not easily satisfied, and looked for coherence. When we had 
differences in interpretation, we examined the evidence in the transcript, using two 
strategies. Strategy 1 was that we looked for additional evidence and counter 
evidence within the transcript to support or contradict an interpretation and/or a 
feeling of being uneasy. Strategy 2 was that we looked closely at a word, or sentence 
including the annotations in the protocol in order to make sense of the meaning 
intended by the speaker. Following this, each researcher conducted an analysis from 
her individual perspective for the purpose of deepening the understanding of the 
pairs working together on the problems. 




Figure 1. Blob 3. 

Looking back, we would say that: 1) it is good that the original videotape was 
within reach. It was used to clarify ambiguous parts in the transcript, 2) it is 
worthwhile to add time-tags in ten second intervals to the transcript. Elapsed time 
can provide valuable information about how long events took, and 3) it is helpful to 
be well informed about the broader educational setting in which the collaborative 
student work took place. That is the nature of the classroom environment established 
by the teacher with the students. 

3.2. Social Interaction Analysis 

Perspective Taken. Several researchers argue that the social environment or culture 
that is created in the classroom influences the ‘mathematics’ a child learns. They 
claim that the everyday patterns of interaction and the norms that are constituted 
contribute to children’s beliefs about the nature of mathematical knowledge and the 
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ways in which one learns and uses mathematics in everyday life (e.g., Carraher, 
Carraher, & Schliemann, 1985; Voigt, 1985). To understand children’s 
mathematical learning we need to examine the social situations that teachers 
establish with their students. The norms (expectations for self and others behaviour) 
underlie the social interaction that reveals the ‘practice’ of mathematics in the 
classroom. Although social norms are initiated and established by the classroom 
teacher, the students’ ability and commitment to adhere to the shared expectations is 
equally important. 

One aim of the analysis, then, is to reveal how the social norms established in the 
class did indeed affect the collaborative work of Amy and Jim by creating the 
conditions for social learning. That is, establishing a common ground for 
communicating that enables the process of meaning making to occur between them. 
Previous analysis of the classroom environment revealed that the social norms 
established by the teacher for working pairs were: 

— When working as pairs, both partners should try to solve the problems 
by talking and sharing their strategies. 

— Partners do not need to agree on only one strategy for doing the 
problem, but they must agree on the answer. 

— If different answers arise, partners must work together to resolve the 
difference. 

In addition to the social norms that underlie the nature of the interaction, certain 
social cognitive capacities are also thought to be important for learning. Among 
these are joint attention and the facility for negotiation of meaning. Kieran and 
Dreyfus (1998) provide compelling evidence that students’ facility in negotiating 
meaning influences individual learning. Therefore, another aim of the investigation 
is to consider the way the nature of interaction influences the mathematical meaning 
that is negotiated between the pair. 



3.2.1. Method and Analysis 

Using a qualitative research paradigm and drawing on microenthnographic 
procedures developed by Voigt (1990) an in-depth analysis was conducted using a 
line-by-line examination of the dialogue in a segment of the transcript. This 
provided a detailed description for the events that occurred in the episodic sections 
and the expectations or norms to which students adhered. In addition, through this 
process the meanings held by the two students were also inferred. In Table 2 
fragments of the social interaction analysis are presented to illustrate the 
methodological process. The first column shows the transcript of some of the 
dialogue on the first blob-problem. The second column contains interpretation and 
questions raised in the process of a line-by-line analysis. 



3.2.2. Interpretation 

In the analysis of the entire protocol, the children are seen to take part in the social 
norms for participation established by the teacher with the class. The findings reveal 
that Jim and Amy readily explain their thinking to one another, attempt to 
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understand the other’s thinking, disagree on answers, and attempt to find ways to 
resolve their disagreements through explanation and justification of their strategies 
as seen in Table 2. It is clear in the beginning Amy and Jim use different strategies 
to solve the problems and these strategies reveal differences in their current 
conceptual understanding. Amy relies on a strategy of counting each square by one 
to solve the problem (see Table 2, line 6, 8 and 10) while Jim speaks of 
multiplication and uses the columns, 3 groups of 9, (see Table 2, line 5, 7, 9). 
Arriving at different answers for the problem is further complicated by the fact that, 
although Jim provides a justification of his answer, he assumes Amy knows the sum 
of 9 plus 9. However, this is not taken-as- shared knowledge and Amy begins to 
count it for herself adhering to the norm to solve the problem yourself and the norm 
to agree on the answer. 

The teacher, also, meets her commitment to the norm of expecting students to 
resolve discrepancies in answers. The teacher enters at the moment the pair is in 
disagreement over the answer to the first problem. She shows her approval and 
interest in the situation (see Table 2, line 15-20), and indicates she will return to find 
out how they have resolved the discrepancy. Amy then, in order to meet the 
teacher’s expectation, rethinks the problem, “It’d be like taking 9 plus 9 (looks off) 
equal 18. (Looks at Jim) Wait. Yeah. You’re right, you’re right (said quickly). Never 
mind. ’’ 



Table 2. An example of the microenthnographic analysis of social interaction* 
Dialogue (problem 1, 100 seconds) Interpretation 



3. Jim: Let’s see 1,2,3. 1,2,3,4,5,6,7,8,9 
(Amy bounces her head as Jim counts each 
squares with his pencil). 

4. Amy: Wait a sec. 

5. Jim: Three groups of 9 or nine groups of 3? 
(Looks up but not at Amy). 

6. Amy: 1,2,3. 4 5 (starts over) 

1,2,3 [quickly] 4, 5, 6, 7, 8, 9. (Counts 
slowly, turns back to Jim as if thinking) 

7. Jim: Okay, 3 grou-9 groups of 3. 

8. Amy: (back still to Jim, thumb up). 9. 

9. Jim: Three groups of 9? 18, 19, 

10. Amy: (Interrupts) 28! (looks at Jim) 

11. Jim: 20,21,22,23,24,25,26,27. 1 disagree. 
I think it is 27. 



(Jim continues) Look. 

9 plus 9 equals 18. (Holds his hands in 
fists) 18, 19, 20, 21, 22, 23, 24, 25, 26, 27 
(counts and puts up one finger at a time). 

12. Amy: (watches intently, then looks at Jim 
for 3 seconds after he says 27). 

Let me check myself. 



This is an indication that Amy is adhering to 
the expectation that she should make sense of 
this problem for herself. The fact that Amy 
does this is interpreted to mean that she is 
participating in the solving process. It is not 
clear if she thinks of solving in groups. 

Disagreement about an answer is an expected 
occurrence. Jim does not hesitate to say he 
disagrees and tell his answer as a challenge to 
Amy. Inferring from this interaction 
disagreeing with your partner is expected. 
Does the expectation for resolution through 
explanation and justification exist? 

Jim provides what he thinks is a justification 
and proof for why he disagrees by showing 
how he solved, doubling 9 and counting on 9. 
He doe not justify the sum of 9 + 9 by 
counting because he assumes this knowledge 
is taken-as-shared. Amy’s desire to check for 
herself indicates an expectation of making 
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Dialogue (problem 1, 100 seconds) Interpretation 



(Amy starts to count with fingers) You had 
28 and I only have 27. 

13. Jim: You had 28 and I had 27. (writes 
numbers on paper). (Teacher arrives). 

15. TCH: Okay. Here's your second page if 
you have time. (Looks at first sheet). Did 
you write out your number sentences? 

16. Amy: We haven’t figured the answer out 
yet. 

17. TCH: Oh. (Voice rises in interest). So, 
who thinks it’s 27? 

18. Jim: Me. 

19. Amy: I think it’s 28. 

20. TCH: Oh. Well, I’ll have to come back 
and see what you do about that, (leaves) 



sense for yourself and not relying on others to 
tell you. 



When asked, Amy says they haven’t figured 
out an answer yet. The teacher can see the 27 
and 28 written on the paper and asks “who 
thinks it’s 27?” The children’s responses 
indicate that the possibility for different 
answers is expected. The teacher’ s response 
indicates having different answers creates a 
situation for the students to resolve rather 
than the teacher. And, she will return to find 
out how they resolve their disagreement. 



^Numbers indicate lines of dialogue on transcript. 



For the second blob-problem (9 x 6), Amy and Jim collaborate counting the 
number of squares first in the rows and second in the columns. Jim again thinks of 
groups and multiplication (“six groups of 9, or nine groups of 6”), and Amy 
proposes “let’s do this on paper. ” However, for Jim the strategy is “really simple” 
and his strategy of using 27 (from 9 times 3 in the first problem) and adding on 18 
(doubling the 9) is not understood by Amy. Although she protests {“I don’t get... ”), 
Jim is too involved in solving to clarify his thinking. 

The teacher approaches again and meets her commitment by asking, “so how’d 
you guys resolve this?” The fact that Amy is able to identify her error in calculating, 
19 not 18, indicates she met the expectation to resolve the differences in answers. 



36. 


Amy 


39. 


TCH 


40. 


Amy 


41. 


Jim 


42. 


Amy 


43. 


TCH 


44. 


Amy 


45. 


TCH 



I think the 18. 1 was thinking it was 8 but it was 19 instead 
of 18. I was thinking it was it was 19 instead of 18. [ . .] 
And I thought the answer would be 19 instead of 18. 

Oh. So where did you get that — the 18? 

From the 8. . . 

(interrupts). The double 9. 

(continuing) 6. We went 9 plus 9. (Points with pencil at 
problem #1 on paper) 

Oh, so you did 9 plus 9 is 18. (Amy writes 9 H- 9 = 18). 
And then what did you do after that 18? 

18 plus 9 equals 27. (Writes 18 H- 9 = 27). 

Nice split. (She leaves) 



However, it is the teacher’s questioning that brought forth from Jim an explanation 
of how he arrived at 18 and provided Amy an opportunity to gain insight into his 
strategy of using the double of a number to calculate. From this point on, Amy and 
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Jim are able to participate in a jointly developed strategy. However, their way of 
working became a combination of using the “white pen” and a “halving and 
doubling” strategy. Now that a common ground for communicating and solving the 
problems was agreed upon, the solution to the remaining problems proceeds 
smoothly throughout the episode. However, because Jim is able to calculate quickly 
and accurately, Amy’s participation becomes one of joint determination of the 
strategy (i.e., whether the row or column contains an even number to be halved). 
Thus, even though the pair developed a different strategy in order to work together 
collaboratively, it is yet to be seen if this considered mathematical level raising. 



3.3. Division of Time Analysis 

To achieve learning outcomes students must spend time on relevant activities 
(Carroll, 1963; De Corte & Weinert, 1996). So called 'academic tasks' are used as a 
vehicle of communication between teachers and students (Doyle, 1983). In the 
episode between Amy and Jim, rather than discussing abstractly the concept of level 
raising with the students, the teacher engages them in an academic task aimed at 
level raising, and rather then trying to spell out to the students how level raising 
should be accomplished, they organise the academic task appropriately. To trigger 
level raising in the case of Amy and Jim, the academic task is organised for 
collaborative work. For instance, Amy and Jim are given just one blob-problem 
paper to be shared between the two of them. Other task characteristics are that the 
task is realistic, constructive, complex and aiming at level raising. Although 
designed to elicit relevant activities, an academic task may trigger irrelevant 
activities as well. For instance, although collaborative dialogue is intended for the 
purpose of explaining one's work, students may also carry on off-task talk, and 
relevant construction activities such as drawing squares to solve a particular blob- 
problem that may deteriorate into mindless filling in all squares in the blob- 
problems. 



3.3.1. Method and Analysis. 

In the division of time analysis quantification of how the students and teacher 
allocated their time is examined through a process of coding that is then compared 
with the transcript for further interpretation. Eight categories were developed for 
analysis (see Table 3). Collaborative work and awareness of differences are deemed 
relevant for learning (i.e. mathematical level raising). These categories represent 
activities that are in line with the educational goal of the task and with its 
collaborative nature. Categories teacher, individual work, and other task-related 
activities are deemed potentially relevant too, the reason being that these activities 
may well support collaborative learning in situations where tasks are realistic and 
complex. Categories go and production are deemed irrelevant. Although they 
represent activities that necessarily occur in educational settings, it is unlikely that 
they contribute directly to level raising. Category off-task is also seen as irrelevant 
for learning, although some short periods of rest during collaborative work may be 
needed after times of intense thinking. 
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The dialogue of Amy and Jim contained 79 time tags (79 x 10 seconds = 13.2 
minutes). The categories were coded every lO'-period, as an example in Table 2, 
Line 3 in the dialogue, is coded COL, because Amy seems to keep track of Jim's 
work. Line 4, however, was coded DIF, because Amy indicates that she is not 
following Jim at this point. Line 5 is coded IND, because Jim follows his own line 
of thinking. He is looking up, but not at Amy. The maximum score for each category 
was 79. This score could be reached, for instance for COL, when each and every 10'- 
second period contained at least one line that received the code COL. The data are 
presented in Table 4. To give a clearer summary of the analysis three sub periods are 
distinguished, problems 1-2, 3-4, and 5,6 and 7. 



3.3.2. Interpretation 

The division of time analysis shows that on COL, one of the two categories 
deemed relevant for mathematical level raising, Amy and Jim are truly collaborative 
throughout the whole period (column COL problems 1-7). However, the division of 
time analysis shows that on DIF exploration of differences in their approaches and 
thinking occurred primarily during the first sub period (column DIF, problems 1-2) 
and much less during the second and third sub period (problems 3-7). The analysis 
indicates the teacher (column TCH) also played a more active role in the first sub 
period (problems 1-2) and a minor role in the last sub period (problems5-7). 
Checking the protocol reveals that the teacher's role in the first 4 minutes is with Jim 
and Amy and is greatly affected by the fact that Jim and Amy have produced 
different answers for problem 1 (e.g.. Table 2, lines 15-20). In the third sub period 
the teacher does not interact with this particular pair, instead she communicates 
suggestions to the whole class, such as "Boys and girls. Let's take five more 
minutes". 

As expressed in the figures in column IND, brief periods of individual work 
occur, especially at the start (problems 1-2 versus problems 3-7). Looking at the 
protocol reveals that Jim for some time works individually, almost without knowing 
it (e.g., line 5 in Table 2). The figures in the column OTH increase over time (OTH, 
problems 1-2 versus problems 3-7). The protocol reveals that all OTH-activities in 
the last few minutes of the episode are related to a concern of Amy's about the 
opinion of other students. Amy fears that other students might come to think that she 
and Jim mainly functioned at the mathematical level of counting, when they steal a 
glance at the sheet on which Jim is working. In several ways she tries to avert this, 
discussing her point of view with Jim (see the slight frequency-rise in the DIF- 
column). The figures in column GO, PROD and OFF are low throughout all the sub 
periods. 

The time division analysis revealed that relevant and potentially relevant 
activities outnumbered irrelevant activities by far. Moreover, the most significant 
activity occurred during the first sub period as the children were beginning to work 
together on the assignment. A question that still remains is whether this led to 
mathematical level raising for either Amy or Jim 
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Table 3. Categories used in the division of time analysis 

1. COL (COLLABORATIVE WORK): the students work and think together on the task as 
they see it, or on figuring out an approach, procedures, etc. This code is still given when 
students work individually for short time, or when their working and thinking diverges to a 
minor extent (without interrupting collaboration and keeping track of each other's doings). 

2. DIF (DIFFERENCES): students exhibit awareness of differences in procedures, 
interpretation of words or concepts or task-conception; or the students are actually involved 
in discussing and solving such differences among themselves, in the course of interacting 
with the teacher, or during production-activities. 

3. TCH (TEACHER): the teacher takes an initiative, intervenes, asks questions, explains, 
reacts to questions or other communications of the students; this code is also given when 
students fill the teacher in on things (telling things that are new for the teacher, but not for 
themselves). 

4. IND (INDIVIDUAL): students are working individually (e.g., on subtasks or on different 
lines of attack) or interacting with the teacher or other students on an individual basis. 

5. OTH (OTHER): students are otherwise engaged in a task-related manner, e.g., 
elaborating (making fun) on a 'side-track', communicating with other students/pairs/groups; 
taking notice of a whole-class remark of the teacher. 

6. GO (GO and FINISH): students prepare for the actual work (e.g., get their pencils, 
distribute work sheets, look at the number of subtasks) or finish their work or a part of it 
(e.g., make a fair copy of the answers). 

7. PROD (PRODUCTON): students are involved in sheer production, e.g. writing down 
answers in the assigned manner, making products to account for their actions (producing 
things that are new for others, but not for themselves). 

8. OFF (OFF-TASK): students are engaged in off-task activities. 



Table 4. Frequency of activities in the pair work of Amy and Jim, during three sub periods 





COl 


DIF 


TCH 


IND 


OTH 


GO 


PROD 


OFF 




highly 




potentially relevant 


irrelevant for level 




relevant 










raising 






29x 10' periods = 
4.8 minutes; 
problem 1 and 2 


20 


16 


11 


4 


0 


2 


2 


0 


25 X lO'periods = 
4.2 minutes; 
problem 3 and 4 


15 


2 


0 


2 


5 


6 


2 


5 


25 X lO'periods = 
4.2 minutes; 
problem 5, 6 and 7 


16 


7 


5 


0 


9 


9 


0 


0 


Total 


51 


25 


16 


6 


14 


14 


8 


5 
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3.4. Mathematical Level Raising Analysis 

Mathematical level raising is the focus of this analysis. Globally the ‘level theory’ as 
formulated by Van Hiele (1986) is used, and locally the mathematical levels are 
identified that are relevant for the blob-problems that Amy and Jim solve. For the 
students the problems (see Figure 1) can be analysed as having to do with 
establishing the total number of small squares in each rectangle. Table 5 presents 
four levels that are relevant for solving the blob-problems. 

One goal of the blob-problems is to promote learning characteristics of 
multiplication, i.e. transposing (5 x 8 = 8 x 5), dividing (5x8 = 3x8h-2x8) and 
transforming (5x8 = 5x10-5x2) (Treffers & De Moor, 1990). In this case, the 
levels one ‘goes through’ can be described as from counting single units, systematic 
counting and doubling drawn from an additive structure to multiplying and gaining 
insight in characteristics of multiplication. Another goal of the problems is to 
promote understanding of multiplicative structure through measurement of 
rectangular areas. In this case, the levels one ‘goes through’ are from counting single 
squares, to counting the squares in rows and columns to using column times row (or 
length X width) in a flexible way. In the context in which the students worked on the 
blob-problems, both learning strands were intertwined. 

Table 5. Four levels of solving the blob problem 



Counting 

One possible approach is counting each square one by one. Keeping track of one's counting 
by putting little dots in the little squares can make this counting somewhat systematic. 
However, the blob prevents one from counting all little squares, so what to do? One could 
think that one does not know how many squares there are under the blob, leaving the 
problem unsolved. One could also assume that the whole shape is a rectangle with little 
squares, so there is regularity. In that case one could make the hidden part of the rectangle 
and the little squares visible, by imagining or by real drawing. Then one could solve the 
problem by continuing counting, with or without keeping track. 

Systematic counting 

If one takes into account the regularity of the rectangle, the counting could be done more 
systematically. By seeing in the first rectangle that it is all the time 3 in a row and by 
counting the number of rows, one could solve the problem by oral counting: one, two, three, 
four, five, six, and keeping track of the accents using fingers. One could also see that there 
are all the time 9 little squares in a column and that there are 3 columns. One could apply 
doubling the 9 and counting on one 9 as a strategy for performing 3 times 9. Essentially 
this is the multiplying strategy of dividing. By counting systematically one overcomes the 
problem of the hlobs. 

Multiplying 

Multiplying requires seeing or discovering that it is 3 columns of 9 or 9 rows of 3 and then 
multiplying. One could do this when one knows the tables of multiplication. This approach 
could also lead to or reinforce the insight that 3 times 9 is 9 times 3, because in some cases 
it is easier to count the number of squares in a column first, in other cases the blobs suggest 
that one could better start with a row. 
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Using a formula 

Students might know that one can calculate a rectangular area hy measuring the length and 
the width of the rectangle and multiply them. Because of the blobs, not every problem 
allows one to measure the length and the width at the same place. So the blobs stimulate the 
insight that it does not matter ‘where’ you measure the length or the width, counting one of 
the columns and one of the rows is enough. At this level the blobs promote flexibility in 
measuring rectangular areas. 



3.4.1. Method and Analysis 

First the transcript is searched for indications of level raising presented in Table 5. 
To find evidence of mathematical level raising by individual students it is necessary 
to define what we mean by level. The four levels of approach to the blob-problem 
(see Table 5) were used through the protocol to detect on which level Amy and Jim 
each approached the problems and when they each moved to a higher level. This 
analysis was then followed by an examination of the progression with the process 
model that was discussed earlier (see Table 1). 



3.4.2. Interpretation 

Amy. The level of solving that Amy used on the first blob-problem is counting (see 
the dialogue in Table 2). She counts squares following Jim in counting a row and a 
column. Is it systematic counting as defined in Table 5? We do not see her doing 
this but we assume that she is aware of the regularity of the rectangle, because she 
does not seem to feel the need to draw and count all squares. When Jim uses a 
system like three groups of nine or nine groups of three and then adding, she follows 
Jim and even checks the answers. So she is able to follow Jim on a higher level of 
solving the problem. However, Amy is not yet able to perform all the doubling and 
adding problems needed to overcome the problem of the blobs. And as she does not 
want to just follow Jim, but also wants to check the answers, she ‘falls back’ in the 
second problem to counting by one, telling Jim to draw all the squares with a white 
pencil. 

Although Amy starts solving the second problem on the level of counting, she 
now takes the initiative of counting a row and then a column. So she brings in a new 
system. We assume from the dialogue (not shown in Table 2) that she now sees the 
problems as area problems and that she is trying to solve them by ‘measuring’ the 
‘length’ and the ‘width’. This interpretation is sustained by the fact that Amy sees 
problem 3 in problem 2 and agrees with Jim that it is the same problem (transposing 
characteristic of multiplication). When Jim proposes (in problem 2) 'to split in half, 
she starts counting half and then tries to double. So in the context of area, halving 
and doubling are multiplying strategies that make sense to her. To conclude, Amy 
moves from the level of counting and systematic counting to understanding some 
multiplying strategies in the context of measuring areas. The obstacle to further level 
raising is the fact that she has problems with adding and doubling and that she 
‘doesn’t know times’, as she expresses herself. 

Jim. As shown in the dialogue in Table 2, Jim starts the first problem on the 
level of systematic counting and is very close to the level of multiplying. He sees 
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very soon (line 5) that it is three groups of 9 or nine groups of 3. So in fact he 
applies here a transposing strategy of multiplication (3 x 9 = 9 x 3). He is not yet 
able to produce an answer directly, but he can apply strategies as 'doubling and 
counting on' which is a dividing strategy of multiplication (3 x 9 = 2 x 9 + 9). In the 
second problem he again ‘sees’ that it is about six groups of 9, and again he cannot 
solve this directly. He tries to find the answer by building on the outcome of the first 
blob-problem (3 x 9), adding double nine and adding another nine by counting. But 
this 'clever adding' is hard work for him and as Amy cannot follow his strategy Jim 
joins her in the switch to a counting strategy. From that time onward, Jim works on a 
lower level mathematically than where he had started. But it is not only a ‘lowering’ 
of his level. Jim makes a shift from treating the problems as multiplying problems 
(columns by rows) to treating them as areas to be measured by counting the squares. 
Jim then makes the counting more efficient by introducing the strategy of ‘splitting 
in half’ and doubling, a strategy, which could be easily evoked by looking with an 
‘area- view’. Splitting in half is also connected with a dividing strategy (6 x 9 = 3 x 9 
H- 3 X 9). The third problem he recognises as the second problem, first by the same 
answer and then by seeing that it is ‘laid on the side’. And as Amy agrees that it is 
the same problem, he ‘touches’ the transposing strategy for measuring areas. So his 
level raising in multiplying becomes ‘intertwined’ with level raising in measuring 
areas. 



3.4.3. Key activities 

In the analysis those parts of the episode where differences occurred in the work of 
Amy and Jim are analysed by employment of the process-model (see Table 1). Did 
the students show, explain, justify and reconstruct their work in dialogue with each 
other? In the first problem (see Table 2), they get different answers when counting 
three groups of nine (lines 10-11). Jim explains his answer (line 11, continued) and 
Amy listens intently and starts to check herself (a preliminary step in justifying). 

The arrival of the teacher brings a temporary end to Amy's check (line 14), but 
eventually (line 22) Amy criticises her own answer and reconstructs her working 
method by bringing it back to counting. In the second problem Jim shows his work, 
but Amy does not understand and says, "I don't get it," (with a puzzled look on her 
face). In this manner she asks Jim to explain. Jim does not comply but joins Amy in 
her counting-approach to the problem. From that moment onward they work 
collaboratively using an agreed upon strategy and do not produce really different 
answers. It seems that they have found a way to ‘overcome’ their differences in level 
in relation to multiplying, by transforming what they consider as multiplying- 
problems into area-problems, which can be solved by ‘clever’ counting. 

The conclusion of this analysis is that Amy and Jim both raised their 
mathematical level in some respects. Both students took several small steps that can 
be rightly characterised as steps toward a higher mathematical level in which 
perceptual and conceptual mathematical reasoning are intertwined. 
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4. INTEGRATION PHASE 

In the integration phase we try to find out whether a multi-facetted approach of the 
collaborative episode enhances our initial common understanding of the learning 
events. In this phase, we attempt to address mathematical level raising as the 
integration of social and cognitive processes for the purpose of understanding how 
‘working together on assignments’ contributes to student learning. 

Erom the Social Interaction Analysis (Si-analysis), we know that in the 
classroom, Amy and Jim were well aware of the expectations that existed for 
collaboration, i.e. that students should explain their thinking to others and that 
differences in answers should be resolved. From the Time-Division Analysis (TD- 
analysis), we know that Amy and Jim were highly collaborative during all the sub 
periods and were seldom off task, although an increase in the activities of finishing 
work and being side tracked was found from sub period two to three. During the first 
sub period, the two children were engaged in the activity of awareness of differences 
in their procedures that was connected to the teacher’s high level of activity with the 
pair during this time. From the Mathematical Level Raising Analysis (MLR- 
analysis), we know that differences in answers in the beginning were due to 
differences in mathematical conceptual level between Amy and Jim. Amy and Jim 
resolved their conceptual differences by finding common ground in which to 
collaborate. This resulted in the development of an approach ground in the concept 
of area. The MLR-analysis also revealed that both students made changes in their 
mathematical thinking that can rightly be characterised as level raising. 

In the following we argue that unravelling the events from different perspectives, 
deepens our understanding of the episode. To illustrate, we first refer to the dialogue 
in Table 2, in particular lines 10 - 20. At first sight, the events in this part of the 13- 
minute episode can be told simply: "Amy and Jim have different answers. Jim 
explains his answer. Amy watches intensely and decides to check herself. Then the 
teacher arrives, inquires about the different answers, promises to return to learn how 
they resolved the situation, and leaves the students to solve the problem among 
themselves.” 

By integrating information from the three separate analyses into this description 
leads to enrichment. The added information is presented between < >. The enriched 
story reads as follows: 

"<Due to differences in mathematical conceptual level and skill in calculating,> 
Amy and Jim have different answers. <Adhering to classroom norms, > Jim explains 
how he constructed his answer. <Explaining is a key process in level raising>. Amy 
watches intently and decides to check herself. <Amy adheres to classroom norms>. 
<Amy performs mental activities linked to key activities in the level raising process; 
she explores why the outcomes are different>. Then the teacher arrives. 
<Unintentionally the teacher interrupts the level raising process in which Amy and 
Jim were engaged>. The teacher inquires about the different answers, promises to 
return to learn how they resolved the situation and leaves the students to solve the 
problem. <The teacher’s actions clarify for the students what they are expected to do 
in this situation, to resolve the differences themselves, and helps them to meet this 
responsibility by indicating she will return>. 
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The enriched description brings us to a point where we can see clearly that the 
teacher's contribution to the students’ learning has both positive and negative aspects 
in this specific context. The positive side is that the teacher helps the students to give 
meaning to the classroom norms; the negative side is that she interrupts the ongoing 
level raising process. As it turns out (see the MLR-analysis), Amy criticises her own 
work soon after the teacher leaves (line 22). After checking, she concludes that 
Jim’s answer was right and reconstructs her working method by bringing it back to 
counting. We shall never know, of course what would have happened if Amy's 
initial checking had not been interrupted. 

What the enriched example illustrates, however, is that any teacher intervention 
risks disturbing an ongoing process. This poses a dilemma of which teachers should 
be aware. On the one hand, it is necessary to help students understand and give 
meaning to classroom norms because adherence to these norms is prerequisite for 
collaborative learning and mathematical level raising. On the other hand, 
interventions to aid in the understanding of class expectations take time and might 
possibly interrupt the very collaborative and level-raising processes that the teacher 
attempts to support. 

Another dilemma found in the integration phase occurs at the point where Jim 
decided to join Amy's counting- approach, although to do so meant he would work 
on a lower mathematical level. The MLR-analysis revealed the following: "Jim 
applied a 'clever adding' approach to problem 2. When Amy could not readily 
follow, Jim joined her in her transition to a counting strategy. One of the reasons 
might have been that clever adding was hard work for Jim, whereas counting was 
easier." Probably, however there were other reasons as well. 

A multi-facetted understanding of Jim's position brings to the fore that he had 
different concerns, namely the concern to raise the mathematical level rather than 
lowering it, the concern to collaborate, and the concern to finish more then just two 
blob-problems. He faced two dilemmas. The first was that the norm for 
collaboration conflicted with the aim to raise the mathematical level. The second 
was that following the process model (i.e. explaining the clever adding procedure) 
conflicted with the wish to solve as many problems as possible in the given time 
frame. In the view of this enriched interpretation it is remarkable that Jim made any 
decision at all. We do not know whether Jim still expected to raise his mathematical 
level when he joined Amy in a counting strategy. Fortunately however, the 
negotiation of a taken as shared strategy of the area-approach offered new learning 
opportunities for him as well. 

A third example illustrates that working together on an academic task in a 
classroom setting where co-operation is sustained by classroom norms can lead to 
very special effects. It may seem unusual that even children as young as 8-year old 
children are capable of reflection on mathematical issues, but in the protocol we 
found a nice example of what we wish to call 'co-reflection'. In the TD-analysis it 
was briefly mentioned that Amy was anxious that other students might think that 
Jim and she had mainly functioned at the level of counting (due to the squares that 
Jim was drawing in the blob-problems with a white pencil). We believe that this 
concern must be seen in relation to Amy's awareness of the classroom procedure that 
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children are expected to share their strategies with others and to explain what they 
did. We also believe that it must also be seen in relation to awareness of her side that 
the blob-problems could be solved at different mathematical levels, which are not 
equivalent. Amy definitely wants to show to the class that Jim and she did more than 
'simple' counting. In the dialogue Jim focuses on the counting they did, whereas 
Amy focuses on non-counting activities. 

Jim We did too count. That is what we did, didn't we? 

Amy We counted half of it 

Jim (We counted) on every single one. 

Jim (Pointing at one of the problems) Then we counted- we 

didn't do - we didn't do division or times, we didn't 

multiply on any of these did we? 

Amy Yeah, I think we did on that one (points to problem 1). 

Jim Yeah. ... we multiplied. 

Amy Yeah, but we split out the multiplying. Cus we don't know 
times. We don't know every answer. 

Jim (simultaneously) I know times (Jim starts working on 
problem 7 in an attempt to finish one more problem). 

The mere ideas that there is more to multiplying than 'knowing times' and that 
there are ways to 'multiply' even for a person who does not know all the answers are 
fundamental building blocks of mathematical reasoning. That it is possible to create 
situations in which an 8 year-old child is capable of touching upon these insights - 
for the sake of her own personal interest - is very interesting. 

The three examples illustrate ways that integration may enhance understanding. 
At the start of our collaborative analysis, we interpreted the protocol very carefully 
at the sentence level. After having performed the separate analyses, we have a better 
view on the complexity of the settings in which the children regulated their social 
interactions and learning. We want to argue that it is the merit of the multiple 
analysis method that it brings into focus the multiple concerns that students (and 
teachers) have to deal with - continuously and simultaneously. These concerns may 
clash at certain moments but they may also intertwine and sustain each concern. A 
multiple analysis makes concrete that the relatively simple actions and statements 
that are presented in the protocol are merely the tip of the iceberg. These actions are 
the outcomes of the person's struggle to deal with multiple concerns, but the struggle 
itself and the concerns are hidden under the surface. 

5. DISCUSSION 

In the first section of the chapter we presented a process model, which is suitable to 
analyse episodes in which students collaborate on tasks that aim at level raising. The 
model focuses on key activities in the level raising process and incorporates social 
activities that affect the occurrence of these key activities. However, the broader 
social or educational context of the collaborative work is not taken into account. In 
the second section we presented a more complicated procedure, which we also used 
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to analyse an episode in which level raising was a learning goal. In this analysis 
however, we took the broader context into account. On the one hand the episode was 
analysed from the perspective of classroom norms. On the other hand the episode 
was analysed from the perspective that learning in an educational setting is governed 
by academic tasks, i.e. tasks which elicit activities that are relevant for the learning 
goal. And, similar to the first section, the episode was analysed from the perspective 
of content learning: Did level raising take place and did key activities occur? 

We want to argue that the presentation of both types of analysis next to each 
other may contribute to one of the aims of this book. The editors wish to diminish 
the gap between researchers who are mainly interested in 'social learning', i.e. 
learning in a sociocultural community with relatively open learning goals, and 
researchers who are interested in the cognitive aspects of learning, i.e. learning in 
educational contexts where learning goals are relatively fixed. For ourselves, the 
relevance of integrating the three perspectives was that it brought into focus the 
complexity of the settings in which the students regulated their own social and 
cognitive activities. 

Multiple analysis is a promising tool in research on dialogical learning and it was 
our intent in this chapter to illustrate the benefits by comparing this approach with a 
method using a single analysis. Of course, the idea of a multiple analysis is not new. 
Some researchers have used multiple perspectives to analyse episodes of 
collaborative learning in order to triangulate findings (e.g., Kumpulainen and 
Kaartinen, 1999). Others, such as Clarke (2001), have approached multiple analysis 
using several researchers with expertise in a wide variety of perspectives to conduct 
their singular analysis on a common body of data. In our case, the approach to 
multiple analysis is somewhat different in that it consisted of utilising the fields of 
expertise of the three authors (similar to Clarke, 2001) in the initial analysis of a 
common episode that was followed by an integration phase in an attempt to deepen 
the interpretation of learning in dialogic settings. We think that it was essential that 
the perspectives taken in the initial analysis had the potential to lead to contrasting 
interpretations of the dialogic learning events. 

6. NOTES 

* The episode is from the project. Recreating Teaching Mathematics in the Elementary School, supported 
by the National Science Foundation under award RED925-4939. All opinions expressed are those of the 
authors. 
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SINIKKA KAARTINEN AND KRISTIINA KUMPULAINEN 



ON PARTICIPATING IN COMMUNITIES OF 
PRACTICE 

Cases from Science Classrooms 



Abstract. This chapter examines the social practices of three classroom communities where pedagogy in 
the learning of science draws on the socio-cultural perspective. The pedagogical framework for science 
education, defined in this study as a participatory approach, views learning as a collective process of 
meaning-making situated in cultural contexts (e.g. Cole, 1996; Sfard, 1998; Wells; 1999). 

There are three focuses of interest, namely, the nature of role negotiation between the members of the 
learning community, the application of cultural tools in collective activity, and the processes of making 
meaning for a scientific phenomenon. The social practices of the science classroom communities are 
approached from two analytic dimensions: from the viewpoint of discourse moves and from the 
viewpoint of cultural focus. 

The results of the study highlight the potential of the socio-cultural approach to engage students in rich 
modes of educational interaction, where diverse voices are able to participate and contribute to the 
ongoing interaction. This is supported by the data of the study, which show that the nature of the social 
interaction in the science classrooms represented different focuses including the activity, material, 
identity and semiotic modes of interaction. As a whole, the data of this chapter highlight the construction 
of the collective zone of proximal development in a socio-cultural science classroom and shed light on the 
nature of the students’ participatory and meaning-making processes. 



1. INTRODUCTION 

This chapter examines the social practices of three classroom communities where 
pedagogy in the learning of science draws on the sociocultural perspective. This 
pedagogical framework to science education, defined in this study as a participatory 
approach, views learning as a collective process of meaning making situated in 
cultural contexts (e.g. Cole, 1996; Sfard, 1998; Wells, 1999). 

The chapter illuminates the ways in which the participatory approach is 
constructed into being within and across science classrooms. There are three foci of 
interest, namely, the nature of role negotiation between the members of the learning 
community, the application of cultural tools in collective activity, and the processes 
of making meaning of a scientific phenomenon. 

The social practices of the science classroom communities are approached from 
two analytic dimensions, namely from the viewpoint of discourse moves and from 
the viewpoint of cultural focus. These analytical lenses highlight conversational 
exchanges between the members of the community as well as the thematic nature of 
the interaction. The chapter finishes by considering the potential and the challenges 
of the participatory approach in science education across age levels. 
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2. A PARTICIPATORY APPROACH 

In recent years sociocultural theories have started to challenge cognitively-oriented 
approaches to science learning, which seem have approached learning as an 
acquisition process which takes place as the result of the individual's active re- 
construction of scientific knowledge. In this learning process the role of the teacher 
is seen as a designer of learning environments within which learning processes are 
facilitated. Since the acquisition approach conceptualizes knowledge as a kind of 
property that can be possessed, the goal of learning is seen as the individual 
enrichment of science concepts and principles (cf. Sfard, 1998). The cognitively- 
oriented research tradition is also strongly reflected in many conceptual change 
approaches (see e.g. Schnotz, Vosniadou, & Carretero, 1999) which seem to define 
learning and development as replacement processes in which students' naive ideas or 
alternative frameworks can be replaced with scientific ideas through science 
instruction. Although social factors of learning have currently started to appear in 
the cognitively-oriented approaches to learning, they are often seen as fragmented 
elements which regulate learning and development (cf. Salomon & Perkins, 1998). 

The sociocultural learning theories situate learning within the interplay of micro 
and macro level processes by examining social activity in its cultural and historical 
context (Cole, 1996; Vygotsky, 1962; 1978; Wertsch, 1991; Wertsch, del Rio, & 
Alvarez, 1995). The sociocultural approach holds a conception of the learner as a 
cultural and historical subject embedded within and constituted by a network of 
social relationships and interactions. It is the changing nature of these relationships 
and types of participation in cultural activities that explain learning and development 
(Goos, Galbraith, & Renshaw, 1999). Consequently, whereas in the cognitivist 
views the self can be known and is constructed through a series of developmental 
stages leading to a greater stability and consistency, the participatory approach holds 
that the self is constituted by engaging in cultural activities which are dialogic, 
changing and contradictory in nature. From this perspective, human learning can be 
seen as an open-ended process with the possibility of diverse ways of acting, feeling 
and thinking (Renshaw & Brown, 1998). In viewing learning as the process of 
becoming an active participant in various communities of practice, the participatory 
approach stresses the role of cultural and semiotic tools as mediators of social 
interaction and modes of thinking (Vygotsky, 1962). Semiotic tools constructed and 
re-constructed in collective activity create the grounds for meaning making, 
transforming the human capacity to act and further develop cultural contexts 
(Martin, Nelson, & Tobach, 1995). 

Within the framework of the participatory approach, the task of education is to 
support learners' participation in collective activities between peripheral and central 
engagement (Lave & Wenger, 1991; Wenger, 1998). The process of becoming an 
active member and a legitimate participant in a community involves particular ways 
of acting and knowing as defined by the culture in question. These include, for 
example, modes of inquiry, ways of communicating, conventions for presenting 
ideas, procedures for verifying knowledge and claims, as well as values and beliefs 
(Goos, et ak, 1999). The role of the teacher whose instructional activity is 
situationally defined, is to scaffold learners' engagement in communal, cultural 
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activities (Rogoff, 1990). This involves providing learners with appropriate support 
and tools to participate and make meaning in collective activity. The teacher's 
instructional activities can include directing attention, monitoring ongoing 
performance and adjusting the degree of assistance depending on the learner's level 
of engagement. Although the teacher is by his/her profession an expert in a 
classroom learning community, collective meaning-making requires that there is 
space for diverse expertise and interpretations that are open to challenge and 
reconsideration. From this perspective expertise is seen as a dynamic entity that is 
distributed over the community (Brown & Campione, 1994). 

3. THE STUDY 

In this study, the pedagogical practices of the participatory approach in science 
learning are highlighted with case-based descriptions derived from three science 
classroom communities. The main questions of interest are: 

How are the role and status of the participants negotiated in 
participatory science classrooms? 

How are cultural tools applied in participatory science classrooms? 

How are meanings negotiated for a scientific phenomenon in 
participatory science classrooms? 



3.1. The Science Classrooms 

The empirical cases are derived from three science classrooms. The first case 
consists of eight second-grade pupils aged from seven to eight years from a Finnish 
elementary school, and their science teacher. Four of the pupils were female and 
four were male. The second case describes a seventh-grade classroom learning 
community in a Finnish secondary school. The class consists of twelve students, six 
female and six male, aged between twelve and thirteen years. The third case 
describes second-year student-teachers, eight females and ten males, attending a 
compulsory course in chemistry teaching. The students were mainly in their early 
twenties. 

The science units investigated in this study in each of the classrooms were 
designed and implemented by a visiting teacher. The teacher’s background was 
shaped by her previous membership in a chemistry research group and, hence, she 
was interested in applying the practices of communal inquiry in science classroom 
contexts. The teacher’s pedagogical background consisted of science teaching 
practices at compulsory and higher education levels. 

3.2. The Learning Themes 

The learning theme for each science classroom came from the field of water 
chemistry, with a focus on acidity. The instructional goal underlying the choice of 
this learning theme was to engage the students in activities which have the potential 
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to support the student’ s personal growth in being able to investigate and understand 
his or her living environment with the help of cultural tools and knowledge 
embedded in chemistry. The students’ involvement with the learning theme was 
supported by their self-initiated research questions and plans. The tools the 
community used for their scientific investigation were mostly unfamiliar to the 
students, at least in the school context. Consequently, the educational goal of the 
learning activity was to provide students with opportunities to participate in the 
practices of a scientific community, including specific activity patterns and the 
application of cultural tools. 

The second grade science classroom community investigated the color change of 
blueberry juice in two solutions that differed in their pH value. The use of the 
natural indicator, i.e. blueberry juice, was aimed at supporting the students’ personal 
engagement with the investigation. 

The seventh grade classroom community investigated the pH value of water with 
the help of an industrial indicator. The specific research questions were initiated by 
the students of the classroom. The water sample was taken from lake Kuivasjarvi 
nearby the school and most of the students' homes. Consequently, in the secondary 
science classroom the activity was connected with the students’ experiences of their 
living environment. Whereas the younger pupils used a natural indicator in their 
experimentation, the students in the secondary classroom used field equipment for 
their environmental research. 

The adult classroom community investigated the total hardness of water melted 
from snow obtained from the university campus area. The experimentation was 
considered to be meaningful for the students in that the sample was connected to the 
students’ living environment and the examination of the total hardness of water gave 
the students opportunities to connect their results with everyday life, e.g. how much 
washing powder is needed for different types of water. As in the secondary 
classroom community, the adult students used research methods and tools developed 
for professional use. 

3.3. The Logic of Inquiry for the Analysis of Classroom Interaction 

The analysis method used in this study draws on our earlier work related to the 
development of analytical tools to highlight collaborative meaning making processes 
in classrooms across subject-domains and age groups. Our analyses have focused on 
dyadic (Kumpulainen & Mutanen, 1999; Kumpulainen & Kaartinen, 2001; 
Kumpulainen & Kaartinen, 2002) and small group problem solving among peers 
(Kaartinen & Kumpulainen, 2002) as well as on classroom interactions between the 
teacher and students (Kaartinen & Kumpulainen, 2001). Although the analytic tools 
we have devised for our studies have served specific goals and research questions 
and, consequently, differed in some ways from each other, our analytic methods 
share a common methodological basis. 

The methodological grounding of our analysis methods draws on social 
semiotics, especially on the work of Halliday (1978; Halliday & Hasan, 1989), 
discourse analysis (Edwards & Potter, 1992) as well as on the work of interactional 
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ethnographers (Gee & Green, 1998). Our methods of analysis have also been 
influenced by a number of researchers of classroom interaction and learning, namely 
Barnes & Todd (1995), Edwards & Mercer (1987), and Mercer (1996). In addition, 
domain-specific knowledge has played a role in the thematic analyses of classroom 
interaction (see also Lemke, 1990). 

According to Halliday (1978) language is a resource for meaning that is centrally 
involved in the processes by which human beings negotiate, construct and change 
the nature of their experience. The social semiotic view of language also emphasizes 
the relationship between text (e.g. classroom interaction) and context. Meanings 
realized in language are seen as being shaped by the sociocultural context of the 
situation. To study language use then, is to concentrate upon exploring how it is 
interactively and thematically patterned and how these patterns create opportunities 
for learning (Lemke, 1985; Gee & Green, 1998) 

Whilst acknowledging the simultaneous existence of multiple social functions in 
language use (Barnes & Todd, 1995; Halliday, 1978), in our analysis methods we 
have taken a synchronic approach to classroom discourse by concentrating on 
interactional and thematic (i.e. referential) frames of discourse. The interactional 
frame illuminates the nature of the social relationships that are shaping the 
interaction, whereas the thematic frame offers an interpretation of the content of 
interaction. In our studies, the interactional frame has concentrated upon the nature 
of collaboration between participants as well as on the participatory structures as 
evidenced in discourse. The content frame analysis has focused on the nature of 
reasoning and explanations developed in social interaction, the nature of cognitive 
processing of the task as well as on the construction of pedagogical content in the 
ongoing classroom interactions. The simultaneous analysis of the interactional and 
content frames in classroom interaction has made it possible to investigate the 
dynamics within them. 

In order to highlight the evolving nature of meaning making in social interaction, 
our methods of analysis and particularly the tools we have developed to demonstrate 
interaction data, are influenced by the work of interactional ethnographers (see 
Green & Wallat, 1981). The practice of mapping classroom interactions across time 
and across our analytical frames have proved to be a potential method to capture the 
complexities of the social life in the classroom. Moreover, the construction of 
analytical maps has provided us with a way of illuminating the dialogic nature of 
classroom interaction (Bakhtin, 1986), shedding light upon the complex and 
interconnected relations between the participants and their discourse moves in the 
process of meaning making in joint activity. 

3.4. Data Analysis of this Study 

The data selected for this study focuses thematically on water chemistry and consists 
of videotaped and transcribed episodes of social interaction in the three science 
classrooms described above. 

The analysis framework developed for this study focuses on two dimensions, 
namely on discursive moves and on the cultural focus of the interaction. The 
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analysis of discourse moves highlights the nature of conversational exchanges 
between the members of the learning community and consequently sheds light onto 
the interactional roles of the group members in communal learning activity. The 
analysis of the cultural focus concentrates on the thematic nature of interaction on a 
moment-by-moment basis. In the analysis, the category of cultural focus is defined 
as highlighting collective meaning making including activity building (i.e. 
procedural mode and material mode), identity building (i.e. identity mode) and 
meaning building (semiotic mode). Viewed broadly, the category of cultural focus 
attempts to highlight transformative processes in which the expert culture of 
chemistry is intertwined in to the practices of the classroom. 

In order to develop a data sensitive analysis method for classroom interaction, 
the interaction data were analysed in several phases. In the first place, the video 
material capturing the social activity of the science classrooms was closely 
examined and reflected upon with the help of the teacher of the classrooms. The 
analysis of the videotapes was supported by the teacher’s plans and notes from the 
science courses. Next the discourse occurring in the science classrooms during the 
courses was transcribed. The final construction of the analytic categories was based 
on the transcriptions, supported by the video data and teacher reflection. Although 
the code names of the analytic categories represent context-free codes, the meaning 
behind the code names has been contextually defined to represent the interaction 
data of this study. The application of the coding scheme is realized through the 
microanalysis of evolving classroom interaction by focusing on each conversational 
turn, using mutually exclusive and exhaustive categories. Table 1 summarizes the 
interaction analysis method and its categories. 

Discourse moves identified in the analysis method are initiating, continuing, 
extending, explaining, questioning, repeating, agreeing/disagreeing, replying, 
tutoring, commenting and concluding. Turns coded as initiation moves begin new 
thematic or strategic interaction episodes. Continuing moves are defined as 
reflecting the students' joint interpretation of the situation, whereas extending moves 
are seen as bringing in new perspectives which expand joint explanation-building. 
Explaining moves provide information and are often based on reasoning. 
Questioning moves request information in order to establish a joint understanding. 
Repeating moves repeat ideas that have already emerged in the flow of discourse. 
Agreeing and disagreeing moves refer to the acceptance or rejection of ideas and 
explanations that have been proposed in the previous conversational turns. Replying 
moves are defined as responses to explicit questions. Tutoring moves refer to the 
guiding, supporting and re-voicing of the social activity in question. Commenting 
moves are statements uttered in the course of discourse to give personal remarks or 
evaluations of the situation. Concluding moves draw together explanation building 
processes. 

The identification of discourse moves takes place on the basis of implicature, i.e. 
what a speaker can imply, suggest or mean may be different to what the speaker 
literally says. Consequently, the discourse moves are not identified on the basis of 
linguistic form. Rather, they are identified in context in terms of their retrospective 
and prospective effects on the actual discourse. 
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Table 1. Discourse analysis method 



Social interaction in communal activity 


Analytic Categories 


Definition 


Discourse moves 




Initiating 


Begins new thematic or strategic interaction episodes 


Continuing 


Elaborates or furthers collective meaning making 


Extending 


Brings in new perspectives 


Explaining 


Provides information often based on reasoning 


Questioning 


Requests information in order to establish a joint 
understanding 


Repeating 


Repeats ideas or views that have emerged in the 
preceding interaction 


Agreeing/disagreeing 


Expresses acceptance or rejection of ideas or 
explanations 


Replying 


Responds to questions 


Tutoring 


Guides, supports or re-voices social learning activity 


Commenting 


Gives personal remarks or evaluations of the situation 


Concluding 


Draws together explanation building processes 


Cultural focus 




Procedural mode 


Focuses on procedural elements, such as negotiating 
working strategies for joint investigation 


Identity mode 


Highlights role negotiation between community 
members 


Material mode 


Concentrates on physical features of the learning 
situation 


Semiotic mode 


Highlights the visibility of meaning making via 
mediational tools 



To highlight the interplay of cultural elements in the social interactions of a 
learning community, the second dimension in the analysis method investigates the 
cultural focus of social interaction on a moment-hy-moment basis. Categories 
describing the cultural focus of interaction in the present analysis method are the 
procedural mode, identity mode, material mode, and semiotic mode. The category 
entitled the procedural mode describes interaction that focuses on procedural 
elements, such as negotiating working strategies for joint investigation. The identity 
mode describes interaction where role negotiation is made visible for joint 
negotiation. The material mode describes interaction that concentrates on physical 
features of the learning situation. The category entitled the semiotic mode highlights 
interaction in which meaning making is made visible by means of mediational tools. 

The reliability of the coding of social interaction into analytic categories has 
been ensured by negotiation between two researchers and the teacher of the 
classroom. The inter-rater agreement between the coders was 92.9 %. 
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4. RESULTS 

Three linking themes that emerged from the interaction data of each science 
classroom form the structure of the presentation of the results. These themes are a) 
negotiating the procedure of investigation, b) applying cultural tools for joint 
investigation, and c) making meaning of the results of the investigation. 

4.1. Negotiating the Procedure of Investigation 

The first theme focuses on the ways in which the classroom learning communities 
orient themselves towards inquiry-based learning during which the chemical 
properties of water were investigated. The learning communities of the elementary 
and secondary school classrooms investigated the acidity of water with the help of 
indicators, whereas the students in the university classroom examined the total 
hardness of water. 

Table 2 below shows an interaction episode from the elementary classroom. In 
this episode the classroom learning community is negotiating experimentation 
procedures. This includes discussing the meaning of a research plan. 



Table 2. Elementary classroom 









Social interaction I 


No 


Name 


Transcribed discourse 


Discourse 


Cultural 


Thematic 








moves 


focus 


description 


1 


teacher 


then. . . what happens next 


initiating 


procedural 


negotiating 










mode 


the 

investigation 

procedures 


2 


Sade 


add... add... (reading 
text) 


replying 






3 


teacher 


add blueberry juice to 
solutions one and two., is 


tutoring 










that right 

investigate the effect of 
blueberry juice on 
solutions one and three 
this is a guide for 
instruction and we have to 
see what happens 
first you have to carry out 
a research plan 








4 


teacher 


what does the research 


initiating 


semiotic 


making 






plan mean in this case 




mode 


meaning of 






what does it mean in 






the research 






general 






plan 


5 


Martti 


that we plan how we carry 
out the research 


explaining 






6 


teacher 


yes and here you have 
solutions one and here 


tutoring 










you have solution two 
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The first three conversational turns of the interaction episode shown in Table 2 
focus on activity, namely on the procedure for investigation. In this process, the 
teacher has an active instructional role in initiating and tutoring. The next three 
conversational turns (nos. 4, 5, 6) concentrate on making meaning of a research 
plan. Consequently, the interaction shifts into a semiotic mode. Again, the teacher 
has an active role in initiating and tutoring the meaning of the research plan situated 
in activity. 

Table 3, shown below, highlights the social interaction of the secondary 
classroom when beginning to investigate the chemical properties of water. 

Table 3. Secondary school classroom 









Social interaction I 


No 


Name 


Transcribed 


Discourse 


Cultural 


Thematic 






discourse 


moves 


focus 


description 


11 


arttu 


so look we have that 


initiating 


semiotic 


conceptualizes 






we are going to 




mode 


the content of 






investigate all kinds of 
acidity and other stuff 
from that water 






the 

investigation 


12 


teacher 


okay 


agreeing 






13 


Arttu 


and Tuomo promised 
us that we can go and 


initiating 


procedural 

mode 


deriving the 
sample for 






fetch that water during 
the lesson 






investigation 


14 


teacher 


I have already fetched 
the water for you 


commenting 






15 

16 


Kai 

Arttu 


voi venaja [sic] 
why... we miss the 


commenting 

commenting 


identity 

mode 


negotiating the 
role of 


17 


teacher 


experience like that 
let’s agree that next 
time you can fetch 
water wherever you 
wish to 


tutoring 




participants 


18 


Arttu 


we want to fetch it 
ourselves 


disagreeing 






19 


teacher 


I have done it already 
so that you have time 


tutoring 






20 


Arttu 


to analyze it 
during the lesson 


commenting 







The participation structure of the secondary classroom is somewhat different 
from the elementary classroom. Here, the students are more active in providing 
information and explanations as well as in requesting information. The teacher's role 
in the secondary classroom is nevertheless supportive of the students' initiations. The 
semiotic mode of interaction which begins from turn 11 is initiated by a student, 
Arttu, in focusing on conceptualizing the content of the investigation. Here again, 
the teacher's role is that of a supporter of the students' initiations. After the semiotic 
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mode, the topic of discourse shifts back to the procedural mode during which Arttu, 
Kai and the teacher discuss the fetching of the water sample for investigation. The 
procedural mode is soon changed into the identity mode of interaction in which the 
teacher and Arttu negotiate their roles in the investigation process. This conflict 
gives evidence of the students’ involvement and ownership of the investigation task. 
After choosing the chemical property as their topic of investigation and designing a 
research plan for carrying out the investigation process, the students feel that they 
have the authority to carry out all stages of their investigation process. The teacher 
justifies her decision on the basis of time constraints. 

Table 4 presents an extract derived from the university classroom learning 
community when orienting for the investigation activity. 

Table 4. University classroom 









Social interaction I 


No 


Name 


Transcribed discourse 


Discourse 


Cultural 


Thematic 








moves 


focus 


description 


1 


teacher 


this might be a good 
place 


initiating 


material 

mode 


organizing 
small group 






sit down, sit down 






activity 


2 

3 


Ilpo 

teacher 


sit down, sit down 
(whispering) 
at least I do not tell you 
a place 


commenting 

commenting 


identity 

mode 




4 


Ilpo 


not yet 


commenting 






5 


teacher 


and now measure five 
milliliters of the sample 


initiating 


procedural 

mode 


organizing 

the 

investigation 

process 


6 


Aino 


the sample 


questioning 


semiotic 

mode 


making 
meaning of 


7 


teacher 


water melted from snow 
this is a little bit 
difficult, because this is 
warm 


explaining 




the concept of 
a sample 



The mode of social interaction in the university classroom begins with a material 
aspect when the teacher is organizing their seating arrangements for small group 
investigation. The teacher's active role in organizing the students' seating is slightly 
criticized by Ilpo and his turn shifts the discourse into identity mode. In this mode 
(turns 2 to 4) the teacher and Ilpo negotiate their power relations which, on the 
whole, seem to come into play with older students more often than with younger 
ones. The teacher turns the topic of discussion into procedural mode in turn 5 when 
she starts to organize the investigation process. In her turn the teacher uses the 
concept of sample that puzzles Aino. This puzzlement changes the mode of 
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discourse into the semiotic mode (see turns 6 to 7), the teacher providing the 
explanation for the concept. 



4.1.1. Summary 

When comparing the data across the classrooms it can he concluded that in the 
elementary classroom, the teacher had an active role in initiating and guiding the 
students into the investigation process. The students acted like novice participants 
who were guided into the cultural activity by a more knowledgeable member of the 
community (Rogoff, 1990). In the secondary classroom the students were active 
initiators as well as negotiators who also regulated the thematic focus of interaction. 
Characteristic of the university classroom interaction was the presence of humour, 
reflecting the negotiation of power relations among the community. 



4.2. Applying Cultural Tools for Joint Investigation 

The second joint theme identified in the interaction data of each classroom focuses 
on the application of cultural tools for scientific investigation and collective 
reasoning. In the elementary classroom, the social activity is mediated by the use of 
pipettes. In the secondary school and university classrooms, the social interaction is 
embedded in the use of field laboratory equipment, such as test tubes, pipettes, and 
chemicals. 



Table 5. Elementary classroom 









Social interaction I 


No 


Name 


Transcribed discourse 


Discourse 


Cultural 


Thematic 








moves 


focus 


description 


7 


teacher 


this is... do you 


initiating 


semiotic 


making 






remember what this 




mode 


meaning of a 






means... what it is 






test tune. 


8 


Martti 


it is that that 


replying 




pipette and 


9 


teacher 


a test tube 


explaining 




indicator 


10 


Martti 


yes, it is a test tube 


agreeing 






11 


teacher 


why has this been marked 
with number one 


initiating 






12 


Martti 


it is for this 


explaining 






13 


teacher 


what about this number 
two 


initiating 






14 


Martti 


it is for this 


explaining 







The interaction episode shown in Table 5 concentrates on making meaning of 
cultural tools, such as a test tube, pipette and indicator, in the elementary classroom. 
The semiotic mode of interaction is initiated by the teacher when introducing new 
tools for the students' investigation process. Martti, one of the students in the dyad, 
is actively involved in verbal meaning making in trying to explain the meaning of 
the equipment. What is noteworthy in this episode is that the teacher actively 
attempts to provide the students with opportunities to engage in dialogic meaning 
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making of the cultural tools by directing their attention to relevant features of the 
equipment. 

Table 6 below highlights the use of cultural tools in the secondary science 
classroom. 



Table 6. Secondary school classroom 









Social Interaction I 


No 


Name 


Transcribed discourse 


Discourse 


Cnitnral 


Thematic 








moves 


focus 


description 


57 


teacher 


now when you start to 


initiating 


procedural 


organizing 






investigate you have very 




mode 


the 






carefully rinse this test 






investigation 






tube and measure the 
sample 






process 


58 


Kai 


can’t we add those 
samples 


questioning 






59 


teacher 


after you measure the 
sample 


tutoring 






60 


Kai 


give an example 


questioning 






61 


teacher 


you measure like this. . . 
why do we have to rinse 
first 


initiating 






62 


Arttu 


if there is something 
else. . . we rinse it away 


explaining 






63 


teacher 


Exactly 


agreeing 







The discourse episode shown in Table 7 begins in a procedural mode during 
which the teacher initiates the actual investigation activity. Here, the students 
actively take part in questioning and explaining while making meaning of the usage 
of tools for joint investigation. 

In the episode, the students execute the task alongside the teacher's tutoring. In 
turn 37, a student Tuomo poses a new question connecting the experiment with that 
of estimating the total hardness of tap water. In her following turn, the teacher takes 
up the initiation and suggests experimentation around the problem. Ilpo is also 
interested in the new question and he queries whether he is allowed to carry out the 
investigation with the tap water. Through his question, he appears to be legitimizing 
his current role as an active participant in the investigation process. The teacher 
confirms his role and acknowledges that human mistakes can take place in 
communal activity. 



4.2.1. Summary 

The analysis of the application of cultural tools for collaborative inquiry revealed 
that in the elementary classroom the meaning of the tools to be used in 
experimentation were negotiated in teacher-initiated interaction, the teacher guiding 
the students' perception to the relevant features of the tools and activity. In this 
interaction, the students' participatory roles were constructed as peripheral due to 
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their unfamiliarity with the tools. In the secondary classroom, the tool-mediated 
interaction was more co-constructive, in which the students were active in clarifying 
their understanding of the meaning and usage of the tools. In the university 
classroom, the meaning of cultural tools was appropriated in the course of the 
investigation activity. Here, the teacher verbally modeled the usage of the tools, 
whereas the students actualized the modeling into being with the help of the cultural 
tools. The multidimensional nature of the interaction among the adult students was 
reflected in the students' initiations and comments that also dealt with the 
participation rules of the community. 

Table 7. University classroom 









Social interaction I 


No 


Name 


Transcribed discourse 


Discourse 


Cultural 


Thematic 








moves 


focus 


description 


28 


teacher 


then you open this and 


tutoring 


procedural 


the teacher 






now drop this surplus 




mode 


explains the 






away and start to titrate, 
one drop and shake. . . 
and the others count the 
drops 

you can also hypothesise 
how many drops it might 
take, close it now 






process of 
titrating 


29 

30 


group 

Juho 


ooh (sample falls down) 
Ilpo 


commenting 

commenting 




the sample 
falls down 
when Ilpo is 
carrying out 
the 


31 


teacher 


immediately the paper 
and now wash your 
hands 

it is poisonous 


tutoring 




experiment 


1 Continues | 


37 


Tuomo 


how hard might tap 
water be 


initiating 


procedural 

mode 


a student 
poses a 


38 


teacher 


we could investigate it 


continuing 




question 


39 


Ilpo 


am I still allowed to 
continue 


initiating 


identity 

mode 


legitimizing 
Ilpo’s role in 


40 


teacher 


of course it was a human 


replying 




the 






mistake 






experiment 



4.3. Making Meaning of the Results of the Investigation 

The third theme selected from the data across age levels focuses on the ways in 
which the classroom communities negotiate the meaning for a scientific 
phenomenon under investigation. The topic of investigation for all the classrooms 
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was the chemical properties of water. In the elementary classroom two samples of 
water were classified on the basis of indicator color change. In the secondary school 
classroom the pH value for water was measured and the meaning of a pH value was 
elaborated. In the university classroom the total hardness of water was investigated 
and its meaning for assessing the properties of water were discussed. 



Table 8. Elementary classroom 









Social interaction I 


No 


Name 


Transcribed discourse 


Discourse 


Cultural 


Thematic 








moves 


focus 


description 


27 


teacher 


how does the color 


questioning 


procedural 


verbalizing 






change 




mode 


color change 


28 


Martti 


it turns black 


explaining 






29 


teacher 


ymm 


tutoring 




guiding the 






then we take that another 






investigation 






one 






process 


30 


Martti 


ymm 


commenting 






31 


teacher 


Martti could you also 
add 


tutoring 






32 


Martti 


it turned red 


explaining 




negotiating 


33 


teacher 


what is the color of this 


initiating 




the color of 


34 


Sade 


blue 


replying 




an indicator 


35 


Martti 


black 


disagreeing 




in alkaline 


36 


teacher 


it looks as if it were 
black but actually it is 
blue 


explaining 




solution 



In the episode shown in Table 8 the elementary classroom focuses on classifying 
solutions with an indicator. Here, the teacher has an active role as a tutor in guiding 
the students into the cultural phenomenon of investigating the nature of solutions 
with the help of the color change of an indicator. The investigation process appears 
to be based on observation and perception when the learning community negotiates 
the color of an indicator in alkaline solution. Here, the teacher provides her expertise 
to solve a contradiction between the students’ interpretations of their perceptions. 

In the interaction episode shown in Table 9 the secondary classroom students 
relate their research results to those provided by their textbook. In turn 84, Arttu 
initiates an interaction episode in which the students relate their result to the facts 
provided by the textbook on pH value. The nature of the students' interaction also 
reveals here that the students take a critical stand towards the information provided 
in the textbook when relating their personal experiences of the nature of the lake 
water to the information about the pH value of pure water. 
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Table 9. Secondary school classroom 









Social interaction I 


No 


Name 


Transcribed discourse 


Discourse 


Cultural 


Thematic 








moves 


focus 


description 


84 


Arttu 


hey... look the pure 


explaining 


semiotic 


negotiating 






water should be seven it 




mode 


the meaning 






was seven 






of pure water 


85 


teacher 


now you get your 
conclusion 


tutoring 






86 


Arttu 


the water of the lake 
Kuivasjarvi is pure 


questioning 






87 


Kai 


hardly 


disagreeing 






88 


Arttu 


we had seven 


repeating 






89 


teacher 


the water is pure as 
regards the pH-value 


tutoring 






90 


Arttu 


yes, you can read on the 
beach during the 
summertime that the 


explaining 










swimming water is 
suitable for swimming. 









Table 10. University classroom 









1 Social interaction I 


No 


Name 


Transcribed discourse 


Discourse 


Cultural 


Thematic 








moves 


focus 


description 


29 


teacher 


as you noticed it took 


explaining 


semiotic 


making 






only one drop. . . so the 




mode 


meaning of 






total hardness of the 






the concept of 






water is one German 
degree 






total hardness 


30 


Sami 


so 


questioning 






31 


teacher 


so 


commenting 






32 


Juho 


it is soft 


extending 






33 


teacher 


y es . . . on what basis .. . 
Juho 


questioning 






34 


Juho 


as far as I remember soft 
was below five, the 
average from five to 
eight, and hard was 
more than eight 


explaining 







The interaction episode in Table 10 illuminates the ways in which the university 
classroom students relate the meaning of their research results to the theory of 
chemistry. What is noteworthy in this episode is that the meaning of the total 
hardness of the investigated water sample is grounded on the student’s expertise. 
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4.3.1. Summary 

The third theme of this study focuses on the ways in which the science classrooms 
negotiate a meaning for a scientific phenomenon under investigation. In the 
elementary classroom, explanation building was grounded on investigative activity 
in which the teacher had an active role as a guiding tutor, whereas the students 
carried out the experiment and paid attention to the relevant features of the 
phenomenon. What is noteworthy in the situation is that although the students were 
novices in the activity, the pedagogical situation anchored in experimentation gave 
the students more room for active participation in their science learning. In the 
secondary classroom, the learning community negotiated a conclusion for their 
investigation activity, constructed a meaning for it and then, finally, related the 
conclusion to their personal experiences. In the secondary classroom, the students 
can be characterized as architects of their learning through their actively designing, 
carrying out and reflecting on the nature of their activity. The students’ critical 
stance towards the information provided by the textbook appears to be a 
pedagogically remarkable feature highlighting the students' authority for their 
learning. The social interaction and the nature of the students' learning activity in the 
university science classroom were found to be somewhat similar to that of the 
secondary classroom. The meaning making processes of the scientific phenomenon 
showed that the adult students were active subjects who were in control of their 
investigation and reasoning processes. A significant feature in the social interaction 
of the university classroom seemed to be that the students used their own conceptual 
knowledge of the total hardness of water when making meaning of their results and 
conclusions. The equality among the participants in the classroom community was 
found to be reflected in their social language and comments. The teacher's role in the 
university classroom was identified to include tutoring, supporting and withdrawing 
from providing authorized explanations. These cases provide enlightening examples 
of the social construction of potential spaces for dialogic science learning in the 
classroom. The communal learning practices described above could be seen as 
twofold: On the one hand, the students as members of the learning community are 
encultured into the practices of expert culture. On the other hand, whilst 
participating in supporting students’ learning and listening to the students’ voices 
the teacher is encultured to the students’ cultures and world views. 

5. DISCUSSION 

In this study, science instruction was constructed as a participatory process that 
requires the negotiation of joint meanings in communal activity. As the data 
highlight, the nature of the social interaction in the science classrooms took different 
foci including the procedural, material, identity and semiotic modes. The nature of 
social interaction in communal activity and its specific modes were identified to be 
regulated by the characteristics of the learners, such as their previous experiences as 
individuals and as a learning community. 

The comparison of the data between the science classrooms reveal that in the 
elementary classroom, the social interaction concentrated on the procedural and 
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semiotic modes. The procedural mode of interaction in the elementary classroom 
included the negotiation of investigation procedures, whereas the semiotic mode 
focused on elaborating and clarifying the meaning of cultural tools used in the 
experimentation activity. In the secondary classroom, the modes of interaction were 
more varied and multidimensional in nature, including the procedural, semiotic and 
identity modes. The procedural mode of interaction was related to negotiating 
investigation procedures. The semiotic mode, on the other hand, concentrated on 
meaning making of cultural phenomena. Whereas the semiotic mode of interaction 
with the younger students was mostly based on observational features, the social 
interaction of the secondary classroom was more conceptual in nature. The 
emergence of the identity mode in the social interactions of the secondary classroom 
highlights role negotiation between community members. The social interaction in 
the university science classroom was also varied in nature, including the procedural, 
semiotic, material and identity modes of interaction. The procedural mode in the 
university classroom included negotiating and carrying out the procedures for 
investigation. The semiotic mode concentrated on making meaning of the 
conceptual structures of the scientific phenomena. The material mode of interaction 
was found to occur only once at the beginning of the session, when the teacher 
organized a space for experimenting. The identity mode of interaction in the 
university classroom dealt with negotiating and legitimizing the roles of the 
participants in the learning community. With the adult students the role negotiation 
was shaped by the cultural histories of the students as they interpreted the learning 
activity through the lens of their personal experiences. 

The learning situations investigated in this study share a joint pedagogy that aims 
at supporting the students’ active participation in science learning. On the basis of 
this study, active participation in communal science learning can be supported by 
learning situations which are grounded on the following principles: 

Science learning is a process of transformation of participation 
grounded in social interaction and inquiry based activities in which 
theories are constructed and re-constructed 

Participation in the learning practices of a science classroom 
community is mediated by cognitive, social and affective elements 
The loosely defined nature of the learning situation, which has 
connections to everyday life, has the potential to support the 
construction of a personalised relationship with the learning context 
A personalized relationship with the learning situation is reflected in 
the construction of cultural meanings and identities in science 
learning 

A challenge for this kind of pedagogical approach is that it is sensitive to 
students’ learning histories and cultural identities. Socially shared experiences in the 
course of communal learning activity appear to create a joint platform for meaning 
making shaped by the activity, semiotic, material and identity modes of interaction. 
The cultural tools in the learning situations provide the students with means to 
structure their experiences of their living environment and to relate them with the 
formal culture of scientists. As a pedagogically responsible member of the culture, 
the teacher's responsibilities and challenges in these science classrooms could be 
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seen as twofold. On the one hand, to support the students’ enculturation towards a 
full membership of a science learning community in the classroom. On the other 
hand, to support the students’ personal growth as ethically responsible members of 
society who are concerned of their living environment and its future. The 
multidimensional interaction which intertwines the social and individual, global and 
local forms of interpretation may have the potential to educate humans who are able 
to participate in cultural activities, critically monitor them and to take responsibility 
for re-creating them. 



6. CONCLUSIONS 

How can qualitative case studies of classroom interaction advance educational 
theory and practice within the context of science education? This study illuminates 
the micro-level processes of social interaction in three science classrooms with the 
goal of providing practice-based examples of socioculturally grounded pedagogy. 
These descriptive examples have the possibility to provide educators and researchers 
with lenses to examine the social construction of science teaching and learning 
across age-levels and classrooms. Instead of providing normative guidelines for 
science educators, this study is aimed at making visible the sociocultural practices of 
science classrooms, including the nature of their participatory and meaning making 
processes. Studies of this nature are likely to open up dialogue with its audience to 
engage in these texts and potentially further develop educational practices in 
science. 
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DYNAMICS OF COORDINATION IN 
COLLABORATION 



Abstract. Central issue of this chapter is the way collaborating students manage to coordinate and adjust 
their actions to the processes of knowledge construction and problem solving that occur between them. 
This coordination is realized by a complex interaction between task related strategies, cooperative 
intentions and communication processes during collaboration learning. In a process of focusing students 
will try to maintain a shared topic of discourse and will try to repair a common focus when focus 
divergence is noticed. Furthermore, collaboration requires that the students acquire a common frame of 
reference (grounding) in order to be able to negotiate and communicate their individual viewpoints and 
inferences. By checking new information with regard to the knowledge that was (co-) constructed, the 
students guard the coherence and consistency of their collective knowledge base. And, lastly, by a process 
of explicit argumentation the students will have to come to agreement with each other on the task 
strategies to follow and on the conclusions to be drawn. 

First we will review research and theoretical viewpoints on these processes of coordination in 
collaborative learning. Then we will discuss a research project on computer supported collaborative 
writing and our methods of analysis with regard to these processes. 



1. INTRODUCTION 

Research on cooperative learning in education has a very long and rich tradition 
(Johnson and Johnson, 1992). The main interest in this field was triggered by the 
observation that, in some circumstances, students seem to learn more from their 
peers than from their teachers. Besides advantages in cognitive learning, 
collaboration seems to foster social development and improve interpersonal and 
interethnic attitudes in the class (Johnson & Johnson, 1975; Sharan & Sharan, 1976; 
Slavin, 1983). The main research questions in this tradition concerned the 
organization and effectiveness of cooperative learning in the classroom as a teaching 
method. Most of the research on the effectiveness of cooperative learning was 
directed toward elucidating facilitating conditions (e.g., heterogeneous vs. 
homogeneous groups), the comparison with individual learning or whole-class 
instruction, and determining the final products of cooperation (Cooper & Cooper, 
1984; Web, 1982). In other words, it focused on the learning effects of cooperative 
learning and on the prerequisites to optimize these effects. Although often called for 
(Webb, 1982), few researchers examined why and how group work could facilitate 
learning (Boise & Mugny, 1984), and what actually happens in the process of 
collaboration between students. 

In recent educational research, cooperative or collaborative learning has been re- 
emphasized (Brown & Palincsar, 1989). This emphasis follows a reformulation of 
learning as a social process of enculturation by recent socio-constructivist or situated 
learning views on cognition and instruction (Duffy & Jonassen, 1991; Cognition and 
Technology Group at Vanderbilt, 1990). Aspects of collaboration play a central role 
in the constructivist approach of learning. Collaboration with an adult or peer is seen 
by some, in a Vygotskian way, as an stage in the developmental process of 
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internalization of social activities. For others the idea that authentic learning mainly 
occurs in a collaborative situation with others, even has become “the central pillar 
of constructivist orthodoxy and is the one on which practically every other principle 
is dependent to some extent” (Petraglia, 1998, p.77). Although authors will differ in 
their view on this centrality of collaboration for learning, most will agree on the 
statement that the collaborative learning situation will help and support the learner to 
construct his or her own knowledge and skills and will stimulate the learner to 
articulate and communicate his or her own knowledge and skills. Brown, Collins, & 
Duguid (1989) see learning - both inside and outside school - as advancing through 
collaborative social interaction and through the social construction of knowledge. 
They mentioned the following salient features for group learning: 

1 . Collective problem solving: Groups may give rise to insights and solutions that 
would not come about in individual situations. 

2. Displaying multiple roles: Groups permit different roles needed to carry out an 
authentic cognitive task to be displayed by and distributed among different 
members in the group. 

3. Confronting ineffective strategies and misconceptions: Groups may be effective 
in confronting and discussing faulty or non-optimal ideas of individual mem- 
bers. 

4. Providing collaborative working skills: Group work may give the opportunity to 
situate experiences for future cooperative working situations. 

However, these features give rise to at least as many questions (Van der Linden, 
Erkens, Smidt & Renshaw, 2000). How is new knowledge and new insight 
constructed during collective problem solving? How and why are roles assigned and 
tasks distributed by the members in the collaborative group? When and in what 
situations is it necessary for collaborating students to confront each others’ 
ineffective strategies and misconceptions? When are collaborative working skills 
learned and what are they, anyway? 

In short, the main question is: what dynamics of interaction will explain the 
learning experiences and appropriation processes that collaborative task situations 
supposedly activate? To answer this question more research on the process of 
collaborative learning is needed (Cohen, 1994; Kumpulainen & Mutanen, 1999). In 
this chapter we will discuss our research on what, in our opinion, is a crucial aspect 
in these dynamics: the way collaborating students manage to coordinate and adjust 
their actions to the processes of knowledge construction and problem solving that 
occur between them. We will present some results of earlier and current research on 
this aspect and the methods of analysis we are using. In the method section we will 
specify some methodological considerations in studying the discourse of 
collaborative learning. In particular we will present MEPA, a computer program we 
developed for the qualitative and quantitative analysis of collaborative dialogue 
protocols. In a final section of the chapter we give examples of coordination 
processes in collaborative chat dialogues and we will present some theoretical ideas 
about coordination in collaborative learning. First however, we need to clarify our 
definition of the collaborative learning situation in order to justify our opinion that 
coordination is a crucial aspect of collaborative learning and problem solving. 
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2. COLLABORATIVE LEARNING SITUATION 

We will adhere to a working definition of the collaborative learning situation as a 
learning situation in which the learner performs a task in interaction with other 
actors under shared responsibility in order to achieve a common goal (Erkens, 
1997). We adopted this rather formal definition in order to distinguish the 
collaborative learning situation from other social learning situations like debating, 
competing, playing games, and forms of directed peer help or classroom discussion. 
In the collaborative learning situation, the type of task, the composition of the group, 
the common goal or task product, the complementarity in expertise or roles of the 
participants, the resources and tools available and the educational climate will 
influence the learning results. In order to achieve the common goal the collaboration 
partners will have to co-ordinate their activities and their thinking. Effective 
collaboration requires that co-operating subjects acquire a common frame of 
reference (grounding) in order to be able to negotiate and communicate their 
individual viewpoints and inferences. Furthermore, a shared understanding of the 
problem at hand or a joint problem space (Teasley & Roschelle, 1993; Roschelle & 
Teasley, 1995) will have to be constructed and the task strategy to solve the problem 
will have to be agreed upon. 

In everyday educational settings we can specify a collaborative learning situation 
as one in which a small group of two or more students work together to fulfil an 
assigned task within a particular domain of learning in order to achieve a joint 
product (Cohen, 1994). Collaboration, wherever it occurs, requires that the partners 
have a common interest in solving the problem at hand. Furthermore, they should be 
mutually dependent on the information, resources, tools and co-operative intention 
or willingness the others possess to reach their (shared) goals. When the participants 
achieve some degree of complementarity in their roles, in their contributions, in 
knowledge and skills, collaboration will be more fruitful. Mutuality, that is a 
positive interdependence and an equal opportunity of participation in the interaction, 
will facilitate articulation and co-construction of knowledge in collaborative 
learning. However, this mutuality is not a static state or only a characteristic of the 
collaboration task itself, but is dynamically achieved by the collaborating partners. 
Coordination in task strategy and in the constructive activities to achieve a shared 
understanding of the problem is a crucial aspect of collaborative learning and is 
dependent on a certain level of mutuality between the participants. 

3. COORDINATION PROCESSES IN COLLABORATIVE PROBLEM SOLVING 

In the DSA-project (Dialogue Structure Analysis of interactive problem solving) we 
studied the relationship between the cognitive aspects of information processing and 
the communicative process of information exchange during collaborative problem 
solving. Ultimate goal in this project was to construct a simulation-program that 
modelled a collaborative peer student on a problem-solving task. To this end we 
designed a collaborative problem-solving task and analyzed the dialogues of 
students working together trying to solve the problem. 
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We used the "Camp Puzzle", a problem designed for students in the uppermost 
grades of elementary school (10-12 years old). It is an analytical-logical type of 
problem in which information in different statements has to be combined in order to 
derive some characteristics of a specified group of individuals. To make the task 
suitable for collaboration, the information in the Camp Puzzle was split and distribu- 
ted between the partners in the form of two 'letters' written by ‘children in their 
camp group’. Indeed, by splitting the information, collaboration became necessary 
to complete the task. The students were required to infer several characteristics (e.g. 
'grade', 'sports', 'city', 'friend') of the six children mentioned in the task. After 
receiving the letter containing different information about the children, the partners 
go about the problem solving, noting down in a solution matrix the particular 
characteristics they can agree upon. Figuring out each characteristic becomes a sub- 
problem. In two experiments, 72 and 20 pairs of students (10-12 year-olds) 
participated and their talk-aloud dialogues were collected on video- or audiotapes. 



3.1. Coding the Protocols: The Vos Verbal Observation System 

In the DSA-project we developed a comprehensive and fine-grained coding system 
for the analysis of the relationships between the cognitive processes of knowledge 
construction and problem solving and the communicative processes of exchange and 
negotiation in collaborative learning situations (Erkens, 1997). The Verbal 
Observation System (VOS-system) supports transcription of the propositional 
content as well as of pragmatic and communicative characteristics of utterances (and 
actions) in the dialogues. The system is based on an extension of the Transactional 
Exchange Theory by Burton (1981), the study of classrooms discussions by Barnes 
& Todd (1977), the theory of discourse markers of Schiffrin (1987) and the analysis 
of question answering by Lehnert (1978). The VOS-system’s transcription system is 
based on video recordings and contains some 300 communicative and semantic 
coding categories. Despite the complexity of the system a sufficient degree of 
reliability in coding between raters could be achieved (Cohen’s kappas ranging from 
.64 to .75). As much as possible, the VOS-system uses literal clue-words in the 
utterances to encode the communicative function and content. In the VOS-system 
utterances are transcribed along three main characteristics: dialogue-act, proposi- 
tional-coMteMt, and illocution: 

1. The dialogue-act represents the communicative function of an utterance. Utter- 
ances like "Does the friend of Jan come from Haarlem*?" "But, Jan's friend 
comes from Haarlem." and "No, the friend of Jan comes from Haarlem!" all 
have the same propositional content but differ in dialogue-act (correspondingly: 
question, counter and denial). Dialogue-act coding is thus (relatively) content- 
free. In the VOS-system 65 dialogue-acts are distinguished in 19 main 
categories, representing 5 communicative functions. In Table 1 the 19 main 
categories are given, together with their communicative function. 
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2. The propositional-content is the content of the utterance encoded in a predicate 
logic form in which the arguments can be embedded. 

3. The illocution category represents explicitly stated illocutionary force as 
described by Searle (1969). The illocutionary part of an utterance provides the 
listener with extra information on how to interpret the transferred information. 
The category system only considers explicitly stated illocution. In this task the 
illocution in most cases referred to the certainty of the information, for instance 
"I am not sure that...", or “I think that. . .”. 

Table 1. Main dialogue acts in the Verbal Observation System 



Example 


Dialogue Act 


Function: 


"Eh, eh,..." 
"Wait I" 


Implicit attention 
Command attention 


Attending 


"Here it says:.." 

"Ann lives in Haarlem." 


Read information 
Statement 


Informing 


"Let's write Haarlem." 
"Where does Ann live?" 
"Ann from Haarlem?" 


Proposal 
Open question 

Verification question (yes/no) 


Eliciting 


"Haarlem." 

"Ann lives in Haarlem" 
"Oh, I didn't know that" 
"Yes, all right!" 

"No, ...not Ann." 


Reply 

Repeat 

Acceptance 

Confirmation 

Denial 


Responding 


"Because Ann does" 

"But Jill does not" 

"Then she comes from..." 
"If Ann is Jill's friend." 
"And Ann does" 

"So Ann has to live there" 


Reason 

Counter 

Consequent-argument 
Conditional argument 
Continuation 
Conclusion 


Argumentative 


<writes in solution-matrix> 


Writing 


Acting 



3.2. Structure in Collaborative Problem-solving Dialogues 

We found that most dialogue-acts in the collaborative dialogues have an 
informative, responsive or argumentative function (Kanselaar & Erkens, 1996). 
Contrary to what one would expect, the dialogues contain very few elicitatives in the 
form of open questions (e.g. "In which city does Jan live?"). Rather, the students 
seem to follow another cooperative principle (compare Grice, 1975): "If my partner 
has found something interesting, he will tell me, I don't have to ask for it!" Other 
elicitatives like verification questions are found more frequently (e.g. "Does Jan 
really live in Haarlem?"). These questions are used, mostly, to check information 
transmitted by the partner. 
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Figure 1. Subtopical dialogue structure 

By performing a lag-sequential analysis of the transitions of dialogue acts 
between collaborating students, the overall dialogue structure could be specified on 
a topical level (a ‘topic’ corresponds to the treatment of one sub problem), and on a 
sub topical level in frequently occurring patterns. The topic structure could be 
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related to the structure of the sub problems to be solved in the task (see Grosz, 1978 
for similar findings). The sequence of these sub problems is not rigid. As multiple 
solution paths are possible, a particular solution path needs to be found. For this 
purpose, topics have to be initiated, tried, agreed upon and evaluated in the ongoing 
dialogue. This process is called focusing. Remarkably, topics are seldom explicitly 
proposed ("Let's search for the friend of Jan."), but are initiated implicitly by 
exchanging relevant information concerning another topic. Important phases in the 
sub topical structure are attention signaling, topic initiation and exchange of 
information, checking of information, argumentation, concluding, and topic closure 
(Erkens, 1997). The most common patterns in the sub topical structure are shown in 
Figure 1. 

In contrast to our expectations no systematic relationship between dialogue 
patterns and the task result was found. The dialogues of low-achieving pairs were 
not structurally different from the dialogues of pairs that achieved a better task 
result. On the whole the same dialogue patterns and the same variation in dialogue 
acts were found between the two groups of pairs. 

From analysis of the illocutionary aspects of the interaction it was clear that the 
students were very concerned with the plausibility or certainty of the propositions 
transferred or inferred by themselves or by their partners. Several plausibility levels 
could be distinguished, depending on the source of information and on the depth and 
complexity of the inference procedure. In most cases, high levels of plausibility 
were attributed to information from the own information sources or by own easy 
inferences. Intermediate levels of plausibility were given to own deeper inferences 
or to information transferred by the partner from his or her information source, while 
low levels were ascribed to doubtful or weak own inferences and all inferences 
made by the partner. 



3.3. Coordination tn the Discussion Of Content 

In our further analyses of propositional content in relation to communicative actions 
of collaborating students we found focusing, checking and argumentation to be the 
most important coordinating processes to obtain a common ground, to maintain a 
shared understanding and to come to mutual agreement about the activities that 
needed to be undertaken. In the following three sections we will examine each 
process in more detail. 



3.3.1. Focusing 

Focusing refers to the way the participants maintain the same topic in their dialogue. 
When we look at sequences of communicative actions that occur frequently in the 
protocols, we can distinguish some prevailing dialogue patterns. It turns out that 
every dialogue pattern step has a congruent step in the problem-solving process. In 
the next list the phases in dialogue acts are related to steps of the problem-solving 
process: 




198 



GIJSBERT ERKENS 



1 ) Initiating a topic of discourse 

Initiating and agreeing about the next topic of discourse, 
i.e. the next sub-problem to be tackled. Proposals to focus 
on a topic may be done explicitly or more implicitly by 
initiating informational exchange about new information. 

2) Information exchange 

Searching for relevant knowledge in resources, including 
eliciting information from the partner. Communicating 
relevant knowledge that was found to the partner 

3) Argumentation 

Getting a joint understanding about the way of combining 
the relevant information. 

4) Concluding 

Evaluating and agreeing upon a possible solution 

5) Topic closure 

Writing down the solution of a sub problem or giving up. 



Problem definition 



Information search 



Inference 



Evaluation 

Documenting 



Explicit coordination occurs by means of signaling, asking for attention before new 
information is transferred, and by means of explicitly accepting and re-concluding 
before writing down the solution. By these means, both partners explicitly make sure 
that they share the same understanding of the problem. However, much of the 
coordination is also achieved by implicit means. For instance, agreement about the 
continuation to a next phase in the process or return to an earlier phase is achieved 
implicitly in most cases by 'going along’ with the continuation or return. The new 
phase is implicitly initiated , for example by an informative dialogue act which 
suggests a new topic. This initiation of a topic change can be implicitly accepted by 
means of an acknowledgement of this information or by an inference using this 
information. Similarly, initiating an act from an alternative phase can show 
disagreement on an initiated phase shift. In other words, the same utterance may be 
meant to give information, to show disagreement with an initiative of the partner or 
to initiate an alternative by itself. To make things more complicated, the response 
may refer to all three of these meanings. This means that coordination in the 
dialogue is accomplished by multifunctional dialogue acts open to different 
interpretations. In low-achieving pairs, focus regularly diverged between the 
participants by misunderstanding the intention of the collaborating partner. The 
students didn’t seem to follow each other’s steps in the sub topical phases in a 
coordinated way and were unable to explicate this divergence. 



3.3.2. Checking 

Our analyses has shown that students spend a great deal of their time in these task- 
oriented dialogues on controlling activities such as checking of the plausibility and 
signaling information about the status of knowledge or information exchanged. In 
the subtopic structure as described above, checking mainly took place in the second 
and third phase, that is when information found in external resources (the letters and 
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solution matrix) was exchanged and inferences to be made were negotiated and 
explained. In the dialogues, checking can be found in the form of check-questions, 
(for example: "Are you sure?"), confirmations, denials, repetitions, acceptations, and 
counter- arguments . 

Furthermore, students often give an explicit indication of the status of 
information transferred (by "illocutionary constituents"). Examples are "I think", "I 
know for sure", and "I don't know". On average, fully a quarter of all utterances in 
the protocols give such indications. Such illocutionary constituents can give the 
partner clues for initiating checking. In the dialogues, checking takes up a 
substantial part of all the utterances made during task performance. We assume that 
before information can be incorporated in a shared knowledge representation, this 
checking process on relevance and consistency with earlier knowledge is necessary. 
People can only relate external information to their own knowledge if it is perceived 
as relevant, plausible and consistent. In a cooperative, communicative situation this 
process supports ''grounding'': the achievement and maintenance of a "common 
ground" (Clark and Brennan, 1991). Cooperating partners can only coordinate their 
activities if they can assume a shared understanding, a consensus of beliefs and 
assumptions. A common ground is actively sought for and signaled. Not only do 
people give negative signals when information is not understood or plausible; they 
communicate positive signals when information transferred is understood and can be 
accepted with regard to the beliefs they hold (Clark and Schaeffer, 1987). 

Checking for consistency supports the process of co-construction of knowledge 
and checking signals give information on how this process is proceeding. In this way 
checking signals may elicit more information and explanation from the partner, or 
they can give a message to continue if the transferred information can be accepted. 
For example, by saying "Oh" the speaker signals to his dialogue partner: that the 
information transferred was received, understood, not contradictory to information 
the speaker already had and not already known to him. However, when the 
information was not consistent with his beliefs, the speaker would have denied or 
have given a counter-argument. Even so, when he already knew the information, the 
speaker would have confirmed the information In short, discourse markers (see 
Schiffren, 1987) and illocutionary constituents in utterances give information about 
the meaning and status of the proposition being transferred or being received in 
relation to the own knowledge base or that of one's partner. They inform the process 
of knowledge construction and in this way the learning processes of the 
collaborative partner. In order to achieve a 'shared meaning' or 'common ground' 
between the dialogue partners these dialogue acts have a regulating and coordinating 
function. 

We think that checking normally takes place in every social learning situation in 
which knowledge is constructed on the basis of transferred information. However, 
depending on the social situation, not all results of these checking processes will be 
verbally explicated. Furthermore, the characteristics of the task can demand more 
accuracy in the co-construction of knowledge. This was the case in our study: low 
achieving dyads in general were found to be less accurate and less consistent in 
checking the information transferred: sometimes questioning rather factual 
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information and in other times accepting, or even confirming, inferences for which 
there really was no ground. 



3.3.3. Argumentation and Negotiation 

Collaboration on a task also means negotiation of knowledge and task strategies. 
This implies that, when the partner has a better argument, the students sometimes 
will have to 'buy' the argumentation of their partners, even if it counters their earlier 
conclusions. And they will have to resist the conclusions and argumentation of the 
partner when his case is not convincing. We observed that in most low achieving 
pairs some students were too quick in accepting inferences from the partner, while 
some other low achievers could not be convinced at all. In general contra- 
argumentation will be accepted if the plausibility of their own information is 
minimal (by weak inferences) or if the partner persists in changing earlier found 
conclusions. Illocution regarding the plausibility or certainty seems crucial for the 
coordination in the processes of co-construction of knowledge between the 
participants. By means of explicit illocution students can confer information about 
the status of the knowledge they contribute, which may help the embedding or 
reconstruction of the new information in existing (shared) knowledge structures. 

Furthermore it was noticed that students of this age are rather flexible in the way 
they use argumentative structures and connectives. Argumentative discourse 
markers or connectives seem to function more globally than specifically. 

Argumentative utterances constitute a substantial proportion of all utterances in 
the student- student dialogues (14%). Arguments are mainly used to justify the 
inferences and conclusions that are being made. They can be related to the 
inferences and problem-solving steps needed to solve a sub problem. However, the 
fact that they are externalized and communicated seems to have a coordinating 
function: they are meant to inform and to convince the dialogue partner of the 
reasoning steps. Consequently, one chooses if and when to explicate and to explain 
the various steps taken. We observed that collaborating students mainly use 
argumentative dialogue acts when the inference was complex or questionable. 
Furthermore, arguments are often given when the partner expressed doubt about the 
conclusion or the steps taken. Of course, with regard to inferences communicated, a 
checking procedure is assumed here as well. 

As an illustration, a dialogue fragment between two girls (age 1 1) is presented in 
Table 2, in which two arguments can be distinguished. The fragment concerns a 
fairly complex deduction (executed incorrectly) in which an 'axiom' ("Three children 
from Haarlem sleep next to each other") has to be mapped on the solution matrix. 
Clearly, the arguments are meant to explicate the different steps (i.e. line 4-10: so- 
then, then, then, so, because). If the partner doesn't explicitly confirm the conclusion 
yet (line 11), the inference is summarized once more (12-15: because, then, so). 
Only then the partner confirms the deduction and accepts the solution by writing it 
down. The argumentation is connected to the deduction that student 'B' figured out, 
but is explained in order to convince the collaborating partner and to reach an 
agreement with her. 
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Table 2. Dialogue fragment of argumentation 



Dialogue fragment between two 11-year old, female students (A & B) 


1 


A: 


Ann, a girl from Assen"^,.. 


read information 


2 




But we don’t know in which tent she sleeps... 


counter-argument 


3 


B: 


All three tents from Haarlem are next to each other. 


read information 


4 




So, then perhaps someone from Haarlem sleeps here (yellow). 


conclude result 


5 


A: 


Oh,. 


accept information 


6 


B: 


Then someone from Haarlem has to sleep here also. ..(brown) 


consequent-arg. 


7 




Then someone from Assen has to sleep here (blue). 


consequent-arg. 


8 




Three children from Haarlem are next to each other. 


give information 


9 




So, Assen must be here (blue)... 


conclude result 


10 




because otherwise it doesn't fit! 


give reason 


11 


A: 


Oh,.. 


accept information 


12 


B: 


Because three children from Haarlem stand next to another.. 


give reason 


13 




Then this one must be Ann. ..(blue) 


consequent-arg. 


14 


A: 


/ ...we must have three children 


give information 


15 


B: 


So she comes from Assen... 


conclude result 


16 


A: 


Yes, that cannot be otherwise. 


confirmation 


17 




writes solution in the solution matrix 


write result 



The argumentation in this example is rather one-sided. Often, however, the 
participants mutually complete the inferences. An argumentation is built by a joint 
effort. Coordination between different inferences of the students takes place directly 
in these cases. In about 20-30% of the argumentative episodes both participants 
contribute to the co-construction of knowledge in an equal degree. It may be 
assumed that students try to establish a common ground in this type of 
argumentation as well. This implies that not every argument needs to be explicated. 
As soon as agreement about a deduction is achieved, further specification can be 
done implicitly. 

In our view it is very important to realize that focusing, checking and 
argumentation are coordination processes in discourse essentially dealing with 
content. Focusing refers to specific task strategies and to planning of the steps to be 
taken, checking refers to specific knowledge, and argumentation is about specific 
inferences made. The incidence and the nature of these coordination mechanisms are 
contingent on characteristics of the knowledge being constructed and the problem to 
be solved. Together these processes operate in a virtual ‘collective space’, which 
serves as the common ground for further negotiation and task execution. 

In the collaboration task of the DSA-project however, the domain is closed and 
the information of the participants can be specified. In an open task the analysis of 
content and performance in interaction is much more difficult and laborious. Such 
tasks cannot be analyzed as if all correct solutions and tasks goals can be fixed and 
unambiguously assessed. In the next section we will present our current research on 
collaborative coordination in a project on computer supported collaborative 
argumentative writing, an open task. 
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4. A STUDY ON COMPUTER SUPPORTED COLLABORATIVE WRITING 

A recent Dutch educational law has transformed the curriculum in the last three 
years of college preparatory high school. Among the changes, schools are required 
to provide support for students to do increasingly independent research, in order to 
prepare them better for college studies. Working and learning actively, 
constructively and collaboratively are seen as important parts of this program. The 
computer-supported, collaborative writing environment that we are developing is 
meant to fit within this new program called “studiehuis” (study-house), as the 
Information and Communication Technology (ICT) involved can emphasize both 
the constructivist and collaborative aspects because of its active and interactive 
nature. 

Computer- and telematics-based environments seem especially suited for 
collaborative learning (Bannon, 1995). Computer Supported Collaborative Learning 
systems (CSCE) are assumed to have the potential to enhance the effectiveness of 
peer learning interactions (Katz, 1995; Dillenbourg, 1999; Andriessen, Erkens, 
Overeem & Jaspers, 1996). The cooperative aspect is mainly realized by offering 
computerized tools that can be helpful for collaborating students in solving the task 
at hand (e.g. the CSILE-program of Scardamalia, Bereiter & Lamon, 1994; the 
Belvedere program of Suthers, Weiner, Connelly & Paolucci, 1995). These tools are 
generally of two kinds: task related and communicative tools. Task-related tools 
support the performance of the task and the problem-solving process. 
Communicative tools give access to collaborating partners, but also to other 
resources like external experts or other information sources via the Internet. The 
function of the program is, in this respect, a communication medium (Henri, 1995). 
Programs that integrate both functions are generally known as groupware: programs 
that are meant to support collaborative group work by sharing tools and resources 
between group members and by giving communication opportunities within the 
group and to the external world. 

Writing clearly is an open task. Writing texts of any length has been shown to be 
a complex process in which several interrelated sub-processes can be distinguished, 
each with its own dynamics and constraints (for a review see Alamargot & 
Chanquoy, 2001, and Rijlaarsdam & Van den Bergh, 1996). The main advantage of 
collaborative writing, compared to individual writing, is to offer a workspace where 
the writers can receive feedback from each other on their writing actions. 
Eurthermore, the discussions generated by the activity make the collaborators 
verbalize and negotiate many things: representations, purpose, plans, doubts, etc. 
Collaborating writers have to test their hypotheses, justify their propositions, and 
make their goals explicit. This may lead to progressively more conscious control and 
increased awareness of the processes (Gere & Stevens, 1989; Giroud, 1999). 
Different forms of collaborative writing can be distinguished, especially with regard 
to the degree of immediacy of collaboration. In ‘synchronous’ collaborative writing 
all activities are shared and directly open for discussion. In more ‘asynchronous’ 
forms of collaborative writing the writing task is fulfilled by means of task division 
or taking temporal turns in writing activities. Not much is known about the 
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advantages and disadvantages of both forms. However, in both forms these effects 
of feedback, verbalization and negotiation will occur to a certain degree. 

We conceptualize writing argumentative texts mainly as a process of knowledge- 
construction (see Galbraith, 1999) and of problem-solving. In these types of writing 
tasks, several informational units from internal or external sources must be 
generated, selected, collected, related to each other, and organized in a consistent 
knowledge structure. Furthermore, a convincing argumentation structure for the text 
has to be found. This entails quite a few skills, among which social, cognitive, 
rhetorical, and cultural. Stein, Caliches & Bernas (1996) found that argumentation 
facilitated learning because of the needed search for relevant information and using 
each other as a source of knowledge. 



4.1. Planning Argumentative Texts 

Theories of writing (Hayes & Flower, 1980, Hayes & Nash, 1996) generally 
distinguish three types of activities in the writing process: planning (generating, 
organizing and linearizing content), formulating or translating (writing the text) and 
revising. Planning an argumentative text is a type of task whereby arguments need to 
be generated and ordered based on one’s position and the audience’s needs. Unlike 
in storytelling, the order of the content of an argumentative text does not inherently 
follow from the order in which events take place (McCutchen, 1987). During 
planning activities, ideas will probably be conceived and organized in a very 
different manner than in time - for instance, in argument clusters. Hence, 
linearization of the contents is needed before the ideas can be expanded into text, 
and again when a text is re-organized, and is thus an important part of argumentative 
writing (Levelt, 1989). Research at our department showed that an explicit parting 
of the conceptualization and linearization phases during planning leads to an 
improvement of the quality of an argumentative text (Coirier, Andriessen & 
Chanquoy, 1999). It was apparent that converting the conceptual representation into 
linear text is a crucial problem for the writer who is producing argumentative texts. 
The proposed environment will endeavor to support students during these two 
phases with an ICT environment that offers advice and help. 

Much prior research has concerned itself with examining preplanning. Such 
research has shown that planning activities prior to writing can have a favorable 
effect on the quality of the text (Andriessen, Coirier, Roos, Passerault & Bert- 
Erboul, 1996). It is known that inexperienced writers seldom do preplanning 
(Alarmargot, 1997; Bereiter & Scardamalia, 1987). Moreover, because of a lack of 
knowledge of the issues involved, when preplanning does occur in novices it is more 
likely to be a superficial sort of brainstorming, which is actually not much more than 
simple content-activation based on the terms used in the assignment (Torrance, 
Thomas, & Robinson, 1996). 

Lacking preplanning skills, supporting online planning becomes especially 
important for inexperienced writers. By online planning we mean the monitoring 
activities that occur during writing based on goals set, ideas, expectations and 
strategies (Van der Pool, 1995). Online planning activities, unlike preplanning, are 
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generally linked more strongly to the local organization of the text. In prior research, 
the transition between more global preplanning processes and writing the actual text 
was found to be a stumbling block. Kozma (1991), Scardamalia & Bereiter (1985, 
1987), and Schriver (1988) all found positive effects of teaching preplanning on the 
amount and/or the quality of preplanning, but not on the quality of the written text. 
The problem can lie in the linearization or the translation processes. 

In collaborative writing, reflecting on such transitions becomes a natural process. 
By writing a shared text, the partners will have to agree on both the content and the 
ordering of the text. Furthermore the use of resources will have to be coordinated 
and discussed. In prior research, in which college undergraduates selected arguments 
and produced an argumentative text while collaborating in a groupware 
environment, differences in the argumentative discussion were found to correlate 
with the representation of the source material. It was found that in a task in which 
the arguments appeared as pictures, more inferences were needed to deduce the 
usefulness of the information. The students discussed more new arguments in the 
chat discussion and more new arguments in their common argumentative text 
(Andriessen, Erkens, Overeem & Iaspers,1996). Thus, the constructive activities of 
organizing, linearizing as well as translating to the common text will have to take 
place in mutual deliberation, necessitating verbalization and reification of ideas. 
This negotiation, arriving at a shared knowledge construction, will take place in the 
collaboration dialogue between the partners. The expectation is that more mutual 
coordinating activities in the dialogue result in a more consistent, shared knowledge 
structure and in a better mutual problem solution, that is a better argumentative text 
(also see Baker, 1999). Furthermore, computer support on content generation, 
organizing and linearization will help to make these planning activities explicit and 
negotiatable. We are currently examining these two expectations in the COSAR 
project. 

4.2. The COSAR Project 

In the COSAR project (COmputer Supported ARgumentative writing) we study 
electronic collaborative text production with respect to the relationship between 
characteristics of interaction on the one hand and learning and problem solving on 
the other (www.owkweb.fss.uu.nl/cosar). A groupware program (TC3: Text 
Composer, Computer Supported & Collaborative) is being developed which 
combines a shared word-processor, chat-boxes and private access to external 
information resources to foster the collaborative distance writing of texts. The 
program is meant for pairs of students (16-18 year old) working together on writing 
argumentative essays on the basis of external information resources in the context of 
the Dutch language curriculum. The assignment is to choose a position pro or contra 
an at this moment much discussed topic (cloning or organ donation) and to write a 
convincing argumentative text addressed to the Minister (Secretary of State) of 
Welfare, Public Health and Culture. The texts should be based on recently published 
articles and commentaries on the Internet by well-known Dutch newspapers, 
included in the program. The texts have to be at least 600 words long and are graded 
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anonymously by the teachers of the students. Each partner works at his/her own 
computer and, wherever possible, partners are separately seated in different 
classrooms. 



AANTEKENIMSEN; 
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gaiji 
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■^1 
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WIe seen ktonen wil, verzet zich tegen de vooruitgang zelf, en moet dus wel erg 
slerke argumenten hebben. Volgens Jaap Jelsma miskent deze denktrant het 
algemene onbehagen over de oprukkende techniek in kwesliee van leven en 
dood. 
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Itjd om ook te gaan nadenken o>/er het klonen van mensen, en dat gebeurl nu alorn. De 
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Ondeizoekers gaan door mel hel klonen van dieren en ontdekken dat hel ontMkkelen van 
producten voor medisch gebruik een stap dichterbii komt Drt wordt helemaal duidelijk nadat 
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gezondrieidheidsdiensl dat er voor het Monen toestemming gevraagd moet worden. 
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Figure 2. The computer supported collaborative writing environment TC3 



The working screen of the program displays several private and shared windows. 

The basic environment has four main windows (see Figure 2) : 

1. INFORMATION (upper right): The task assignment, sources and TC3 
operating instructions can be accessed within one private window in a tabbed 
format. Sources are divided evenly over the students: each has different sources. 

2. NOTES (upper left): A private notepad in which each partner can make 
personal, non-shared notes 

3. CHAT (lower left): The lower chat box is for the student’s current contribution, 
the other for the incoming messages of his partner. Every typed letter is 
immediately conveyed to the partner via the network, so that both boxes are 
WYSIWIS: What You See Is What I See. The scrollable window holds the 
discussion history. 
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4. SHARED TEXT (lower right): A word processor (also WYSIWIS) in which the 
shared text can be composed while taking turns, and a turn-taking device. 

Two additional tools for planning have been implemented in the TC3 basic 
environment: 

1. DIAGRAMMER: a tool for generating, organizing and relating information- 
units in a graphical knowledge structure (compare to Belvedere: see, e.g., 
Suthers, Weiner, Connelly & Paolucci, 1995). This tool will be conceptualized 
to the students as an argumentative concept map, a graphical summary of the 
information in the paper (see also Van Boxtel, 2000). Students will be told that 
the information contained in the diagram has to faithfully represent the 
information in the text when the text is handed in. We hope that this 
representation will help students to notice inconsistencies, gaps, and other 
imperfections in their texts, and encourage them to start review-and-revise 
activities. 

2. OUTLINER: Tool for linearization of content. This tool will be conceptualized 
to the student as producing a meaningful outline of the paper, and similarly to 
the Diagrammer, the student will be required to have the information in the 
outline faithfully represent the information in the text when it is handed in. Both 
planning tools are WYSIWIS. 

The program keeps a log file in which all actions in the separate windows and the 
chat discussion history is saved. This log file may be used to literally replay all 
keystrokes and thus the full collaboration between the students. The log file may 
also be used to construct an activity and chat dialogue protocol for analysis. 

In a first study 38 pairs of students from two College Preparatory High schools 
have written one or two argumentative texts on the topics cloning and organ 
donation in the basic TC3 environment. The evaluation of the students showed that, 
although criticizing technical flaws and drawbacks of the program (mainly in the 
first session), they were rather content about this way of computer supported 
collaborative learning. We are currently in the process of analyzing the discussion 
and activity protocols of these students in relation to the argumentative texts they 
produced. In the next paragraphs we will present some fragments of chats of 
students and discuss the episodes of coordinated action we are looking for in this 
analysis. 

In a second study, planned for the next school year, we will experimentally vary 
the planning tools in order to determine the effect of sharing these tools on the 
argumentation in the discussion and on the resulting argumentative text. We expect 
that more support during collaborative planning by using various ICT-tools will lead 
to better coordination in co-constructive activities and, therefore, to qualitatively 
better texts. It is expected that the effects of the DIAGRAMMER will mainly 
concern the consistency and completeness of the argumentation of the text 
(Veerman, 2000). Using the OUTLINER may result in a better and therefore more 
persuasive argumentative structure and a more adequate use of linguistic structures 
like connectives and anaphors (Chanquoy, 1996). We are hypothesizing that these 
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effects will be strengthened when both the graphical/semantic and the 
linear/hierarchical organization will be supported. 

In the next section we will discuss the method of analysis we are using to study 
the coordination of the collaborating students during planning and writing the 
argumentative texts. In the following section we will give some examples of chat 
dialogues and the patterns we are looking for. 

5. METHOD OF ANALYSIS 
5.1 MEPA: Multiple Episode Protocol Analysis 

The purpose of MEPA, a program for protocol analysis, is to offer a flexible 
environment for creating protocols from verbal and non-verbal observational data, 
and annotating, coding and analyzing these. Examples of suitable data within 
education are class discussions, collaborative discussions, teaching conversations, 
think-aloud protocols, email forums, electronic discussions and videotape 
transcriptions. 

The set-up of the program is multifunctional in the sense that one can develop 
both the coding and protocol transcription system within the same program, as well 
as directly analyze and explore the coded verbal and non-verbal data using several 
built-in quantitative and qualitative methods and techniques for analysis. Thus far, 
MEPA can execute frequency and time-interval analyses; construct cross-tables with 
associative measures; perform lag-sequential, interrater reliability, visual, word 
frequency and word context analyses; as well as carry out selecting, sorting and 
search processes. We are in the process of implementing aids for inductive pattern 
recognition. MEPA uses a multidimensional data structure, allowing protocol data to 
be coded on multiple dimensions or levels, differentiating event and episode 
variables. To minimize the labor associated with coding protocols and maximize 
coding reliability, MEPA contains a programming module empowering the user to 
code the protocols automatically (insofar as possible), using structured if-then rules. 

6. COORDINATION PATTERNS TO BE LOOKED EOR 

In this section we will present some fragments of chats of students who are 
collaborating on an argumentative text and discuss the episodes of coordinated 
action we are looking for in our analyses. Central question we pose is how 
collaborating students manage to coordinate and adjust their actions to the processes 
of shared knowledge construction and problem solving that occur between them. As 
discussed before we will focus on focusing (maintaining the same topic of discourse 
or task strategy), checking (guarding consistency in shared knowledge construction) 
and argumentation (negotiating and coming to agreement about inferences and 
conclusions). In these coordination processes, task related strategies, cooperative 
intentions and communication processes between the students interact. 
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6.1. Focusing Episodes 

The main goal for the students is to achieve a mutual agreement on the steps to be 
taken and the inferences to be made (that is as long as they decide to stay in the 
collaborative situation). Our impression is that most students are relatively 
opportunistic (or economically thinking) in this respect. In most cases they will be 
convinced easily by legitimate arguments of the partner and will not hold on to a 
lost case (remember, though, in the ‘study house’ curriculum students are rather 
experienced in collaborative learning situations). So when focus divergence is 
noticed, this can be explicitly brought forward and repaired. 



Table 3. Chat episode Focus Divergence (pair 412, male & female) 



Nr 


Time 


Student 


Chat Dialogue 


767 


2:07:23 


Christy: 


Have you got a title yet? 


768 


2:08:17 


David: 


ITl think it up. 


770 


2:07:31 


Christy: 


Okay 


771 


2:08:17 


David: 


If you are going to type now, I’ll write down titles via the chat thingie and you 
only have to say something if you see one you like and not if it’s stupid (you can 
just continue typing then) 


773 


2:08:32 


David: 


Okay 


774 


2:08:51 


David: 


From organa to banana 


775 


2:09:06 


David: 


The organ of Aunt Megan 


777 


2:09:28 


David: 


With an organ in my hand I will walk through the entire land 


778 


2:09:30 


Christy: 


David!!!!! 


779 


2:09:35 


David: 


Christy 


780 


2:09:44 


Christy: 


At least I’m working... 


782 


2:09:50 


David: 


I feel sorry for you 


784 


2:10:29 


Christy: 


What percentage of those things came back? 


786 


2:10:35 


David: 


I’ll go look 


789 


2:10:51 


Christy: 


Or do you know numbers? 


792 


2:12:24 


David: 


Of the 12 million Dutch receivers (above 18) scant 4.5 million returned the form 
filled out. Of those, 2 million made their organs available after their death. The 
rest filled out no or left the choice to family or surviving relatives 


796 


2:13:28 


David: 


For all Dutch people who did not fill out the form the family will decide . Old 
codicils will also remain valid 


800 


2:13:49 


Christy: 


We’ve got 128 words already. 


803 


2:13:57 


David: 


Yes 



An example is shown in Table 3, a short episode of a female and male student 
working on a text on organ donation after about two hours. The columns in the table 
(left to right) show: Nr-protocol line number; Time from start; Student and Chat 
Dialogue- chat text string. In the protocol fragment only chat actions are shown, 
actions in the TC3 program are left out. Before the episode starts the girl (Christy) 
is writing in the text a conclusion from one of her sources they both agreed upon 
before. In the meanwhile the boy (David) should think about a title. Many students 
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agree on periods of task division in two parts of the task: reading the sources and 
actually writing (as in this case). However, during actual writing (mostly about a 
paragraph) the students expect their partners to pay attention, so that a synchronous 
collaboration may restart as soon as the concept is written. When asked about the 
title (767), and starting a humorous series of possibilities (774-777), the David is 
quickly called to order by Christy: “At least I’m working..’’ (778-782). So when 
asked about some factual numbers (the number of codicil forms returned), he is 
serious again and finds out a lot more information than was asked for (792-796). 
Remarkably, Christy does not explicitly acknowledge the information she requested. 
She doesn’t have to, David can see that she integrates the info in the text. Pleased, 
she then remarks that they already have 128 words. 

6.2. Checking Episodes 

Earlier in the same protocol a nice episode occurs of checking the meaning of 
several concepts, resulting in a taking a position. The episode is shown in Table 4 
and takes place in the beginning of the session (13-18 minutes). 

David refers to the task assignment in which it is stated that to begin the writing 
of an argumentative text and to determine a position on a controversial issue, it is a 
good idea to begin with a brainstorm session (120). Christy accepts this implicit 
proposal (124) and they start by writing down concepts in turn: organ donor (127), 
transplantation (132) and failing organs (134). This last concept is not clear for the 
girl: “Do you mean rejection?” (135) and the boy has to explicate the meaning of his 
remark until she explicitly accepts (136-140). The meaning of the next concept 
‘brain dead’ by Christy is in his turn questioned David (“What does that have to do 
with anything”) and she has to explicate (143-144). 

After a nice intermezzo about the lollipops they are enjoying (148-155), they 
continue their brainstorm: codicil, donor registration (156 & 157). The codicil 
concept gives them the opportunity to check each other's position on the subject 
(158-163), to agree about the position they will defend in the text (164) and about 
the breadth of the codicil concept covered, that is every organ, eyes too (165-169). 
Through checking each other’s viewpoints and meaning given to different concepts 
they build a shared frame of reference and construct a collective conceptual 
landscape they can both agree upon (Erkens, Andriessen, & Peters, 2003). 
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BH 


Time 


120 


0:13:12 


121 


0:13:22 


123 


0:13:23 


124 


0:13:28 


127 


0:13:50 


132 


0:14:21 


134 


0:14:40 


135 


0:14:50 


136 


0:14:52 


137 


0:14:56 


138 


0:15:24 


140 


0:15:31 


143 


0:16:10 


144 


0:16:33 


148 


0:16:51 


149 


0:16:55 


150 


0:16:59 


151 


0:17:05 


152 


0:17:16 


153 


0:17:25 


154 


0:17:27 


155 


0:17:29 


156 


0:17:37 


157 


0:17:46 


158 


0:17:49 


159 


0:17:54 


160 


0:18:00 


161 


0:18:04 


163 


0:18:06 


164 


0:18:14 


165 


0:18:22 


166 


0:18:25 


168 


0:18:33 


169 


0:18:37 



Table 4. Chat episode Checking (pair 412, male & female) 



Student 


Chat Dialogue 


David: 


In the intro it says that it’s a good idea first to brainstorm 


Christy: 


Yes, I know 


David: 


So .. 


Christy: 


Hey, sorry... Okay. Where are we going to start? 


David: 


Organ donor (now you have to add a word that has to do with this, you know) 


Christy: 


Lemme think. Transplantation 


David: 


Failing organs 


Christy: 


(Do you mean rejection?) 


David: 


No 


Christy: 


Then what? 


David: 


That an organ is needed because the original organ failed (your own organ) 


Christy: 


Ok, that’s clear. Brain dead 


David: 


What does that have to do with anything 


Christy: 


But it does ! If y’re brain dead, a doctor can use your organs, not before. 


David: 


I have a lollipop 


Christy: 


From Ilan? 


David: 


What do you think.. 


Christy: 


How could I know! 


David: 


Vanilla chocolate 


Christy: 


I had strawberry 


David: 


Yuck 


Christy: 


Yum! 


David: 


Codicil 


Christy: 


Donor registration 


David: 


You? 


Christy: 


What me? 


David: 


Codicil? 


Christy: 


Yes, you? 


David: 


Yes 


Christy: 


So, we are for organ donation 


David: 


Are you giving away everything? 


Christy: 


Yes, you? 


David: 


Your eyes too? 


Christy: 


Yes, my eyes too. You won’t be able to tell later on you know 
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6.3. Argumentation Episodes 

In the next table (Table 5) an example of argumentative negotiation is presented. 
The fragment is from a dialogue between two girls (Esther & Nicole) and takes 
place in the beginning of the session after both students made an initial reading of 
their sources. 

Table 5. Chat episode Argumentation (pair 413, female & female) 



Nr 


Time 


Student 


Chat Dialogue 


1505 


0:14:09 


Esther: 


I propose to write a paper about: that a donor is not allowed to choose whom he 
gives his organs to and that a receiver doesn’t get to find out whose organ he gets 


1506 


0:15:02 


Nicole: 


[n the intro it says that you should write an argumentative paper with your 
opinion about organ donation. Not knowing about the receiver and donor is a part 
of that. 


1508 


0:15:39 


Nicole: 


Anyway, what do you think about organ donation. I’m ok with it. 


1510 


0:16:12 


Esther: 


[ think it’s fine too, but I wouldn’t want to donate my organs to a rapist or 
someone like that.. 


1512 


0:18:08 


Nicole: 


Well, that’s why people don’t know who they’re donating to. I saw in a tv-series 
once that a black boy was going to donate his organs to a racist white guy. The 
mother found out but let the donation go through anyway, because she didn’t 
want to see that person as a racist but just as a human being who would die 
without the donation. 


1516 


0:18:59 


Nicole: 


Do you feel that people ought to know, then , I think that if you do that you only 
make the choice more difficult. 


1518 


0:19:32 


Esther: 


Okay, but I do think that you should be able to indicate that your organ isn’t 
donated to a criminal. 


1520 


0:20:36 


Nicole: 


On a waiting list a person like that won’t be marked as a criminal but rather as ill 
that person is just plain ill and needs help. But it’s a good thing that you don’t 
know that sort of stuff. 


1522 


0:21:49 


Esther: 


No, but for me this would be a reason not to donate my organs, because they 
could end up in a criminal. 


1525 


0:23:01 


Nicole: 


Well, I think this is nonsense criminals are people too, and because they maybe 
made 1 (ok, maybe more at times) mistake their chance at life should be 
lessened. 


1528 


0:23:22 


Esther: 


Oh, so you would want to give your heart to marc dutrout. And I think exactly 
that is totally wrong. 


1531 


0:24:14 


Nicole: 


You don’t know who’ll get your heart, you register as donor and who will get 
your heart you will never find out. For sure, not because you die after that. 


1536 


0:24:25 


Esther: 


See above 


1538 


0:24:50 


Nicole: 


Why is it that you so badly want to know who will get your heart 


1539 


0:25:24 


Esther: 


[ don’t want to know who, but I don’t want my organ to go to a criminal, that’s 
my point. 


1541 


0:25:32 


Nicole: 


Well, I see a criminal like that, in that case, just like a regular human being. 


1543 


0:25:53 


Esther: 


Well, I don’t, like a regular human being 


1545 


0:26:42 


Nicole: 


Shanna says that you could only let him suffer longer that way (joke...) 


1546 


0:27:03 


Esther: 


Ok, what are we going to do this paper about 



The whole episode takes 15 minutes and concerns the position the girls want to write 
about. Esther proposes to write a paper about anonymous organ donation (1505). 
Nicole reminds her that anonymity reflects an opinion, asks the other’s opinion on 
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the subject (1508) and gives her own opinion (“I’m ok with it”). Esther makes a 
restriction - not to rapists- (1510) which starts a discussion on pros and cons of 
anonymity in organ donation. 

Nicole defends her position on anonymity by giving an argumentation consisting 
of an example and reason pro (a rapist or racist is a human being, 1512) and by a 
contra argument (difficult choice, 1516). Esther accepts the last argument but would 
like to indicate her restriction on the codicil (1518). Nicole counters this argument 
by reference to the separate administrative systems (the person won’t be marked as 
criminal) and by the general conclusion that it is better not to know these things 
(1520). Esther elaborates her position by stating that then she would not donate at all 
(1522). Nicole gives a new argument pro (criminals are human beings and their 
criminality should not lessen their chance at life, 1525). In reaction Esther refers to 
‘marc dutrout’ (misspelled; a alleged Belgian serial killer and sexual abuser of 
children). Nicole tries once again (1531) and once more rhetorically (“Why is it that 
you so badly want to know...”, 1538), but Esther stays put (1539). Of course a last 
joking argument (you could let him suffer longer that way, 1545) won’t convince 
her either. 

This results in an awkward situation: the partners cannot come to an agreement 
and still need to write an argumentative text. Remarkable in this respect is the 
question Esther poses at the end of this episode (“..what are we going to do this 
paper about”, 1546); the same question the episode started with. 

They actually produced a well-composed paper defending the effective 
regulation of organ donation with several arguments and contra arguments with 
regard to this position. However, the question of anonymity or the possibility of 
restriction in future receivers of organs, was not raised in the paper at all. Although 
it is clear from the dialogue that they can understand each other’s opinions and are 
able to ground these in a common frame of reference, the impossibility to coming to 
an agreement restrain. This represents in our opinion the paradox of collaborative 
learning: the notion that students will learn from arguing, criticizing and conflict 
versus the necessity of reaching consensus in order for collaboration to advance. 
Although in this discussion quite deep learning seems to be achieved about concepts 
of humanity and criminality, the need to reach agreement deflects them of using and 
articulating this knowledge from different perspectives (Graumann, 1990) in their 
common product of activity: the argumentative text. Not only they can not convince 
each other, they are also not able to use this multi perspectivity, reflect on it or 
integrate the different perspectives in a broader reformulation of their position. The 
need for consensus seems to limit further deep and critical thinking, yet at the same 
time seems to stimulate articulation and negotiation of multiple perspectives.. 

7. CONCLUSION 

Erom our research we believe that the need to coordinate activities, in other words, 
to come to a common goal and a common task strategy, is crucial to try to solve the 
collaborative task at hand. As dialogue is the locus for the dynamic construction and 
reconstruction of meaning (Linell, 1990), this coordination will tried to be achieved 
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in the dialogue between the collaborating partners. The dialogue is the stage on 
which coordination is trying to be achieved. This coordination is realized by a 
complex interaction between task related strategies, cooperative intentions and 
communication processes in the collaboration of students working on a common 
task. If students are to establish their coordination, they need to maintain a shared 
topic of discourse and will try to repair a common focus when focus divergence has 
been noticed. These coordinating processes between students we call focusing. 
Furthermore, collaboration requires that the students acquire a common frame of 
reference (grounding) in order to be able to negotiate and communicate their 
individual viewpoints and inferences. By checking new information with regard to 
the knowledge that was co-constructed the students guard the coherence and 
consistency of their collective knowledge base. Finally, by a process of explicit 
argumentation the students have to come to agreement with each other on the task 
strategies to follow and on the conclusions to be drawn. Checking and explicit 
argumentation may account for the difference between obtaining mutual 
understanding (I understand what you mean) versus obtaining a common 
understanding (I agree with what you mean). While mutual understanding 
(grounding) can be seen as a prerequisite for communication and thus for 
collaboration, coordination of activities and agreement on a common line of 
reasoning is needed for a successful collaboration. 



8. NOTES 



* Haarlem is a city in the Netherlands. 
^ Assen is a city in the Netherlands 
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THE SOCIAL REGULATION OE COGNITION 

From Colour-Identification in the Stroop Task 
to Classroom Performances 



Abstract: The present chapter offers further evidence that the social context in which cognitive 
functioning takes place is an integral part of that functioning, not just the surrounding context for it. Three 
categories of social-psychological studies are reported. The first category shows that relatively simple 
social presence and social comparison situations can have dramatic effects on some basic responses that 
have been well established in cognitive psychology. The second category illustrates the effects that 
specific social comparison choices can have on classroom performances. Finally, also related to the 
classroom setting, the third category of studies suggests that autobiographical memory is a fundamental 
component of social regulation phenomena. Overall, these findings support a “social psychology of 
cognition”, which is discussed in the last section of this chapter. 



1. INTRODUCTION 

The situations in which human beings perceive, manipulate, and interpret 
information have traditionally been neglected by cognitive psychologists and 
cognitive scientists in general. According to Levine, Resnick, and Higgins (1993), 
the recognition of the importance of domain-specific knowledge led cognitive 
psychologists to take a first step towards the inclusion of social factors as part of 
cognition. This first step, however, did not specifically involve social factors but did 
highlight how particular, how situated or contextualized, cognition always is (Levine 
et al., 1993, p. 586). For example, the use of abstract problem materials to study 
reasoning processes in the 50's and 60's has fallen out of favour and psychologists 
have become much more interested in pragmatic influences or the use of real world 
knowledge (see Evans, 1993). Although this orientation is interesting, it is 
insufficient to capture the social dimension of cognition in its full complexity. As 
noted by Levine et al. (1993), not only is it necessary to attend to knowledge 
elements but also to the conditions of their use, that is, the situations and social 
relations in which cognition takes place. 

Unfortunately, social psychology has neglected the study of social relations in 
the past two or three decades. Increasingly focused on the mental life of individuals, 
this scientific field has been dominated by a social-cognitive paradigm, "social 
cognition", intended to understand how individuals process information about their 
social world (Devine, Hamilton, & Ostrom, 1994; Fiske & Taylor, 1991). A basic 
assumption in this framework is that individuals in their social context, the classic 
focus of social psychology are virtually always engaged in some form of 
information processing. As in cognitive psychology, the situations in which this 
processing takes place have been neglected in theory and research on social 
cognition (see Forgas, Williams, & Wheeler, 2000; Nye & Brower, 1996). In this 
perspective, it is mainly the fact that cognition applies to social objects that makes 
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cognition ‘social’. In contrast with this, we believe that the social dimension of 
cognition also refers to the fact that potentially all cognitive processes depend on the 
social context where they occur, regardless of whether these processes involve social 
or non-social objects. Human beings are consistently faced with the presence of 
others, engage in social interactions and comparisons, belong to social groups, and 
are the object of a myriad of categorizations. In our opinion, it is this continuous 
social reality which truly defines the social nature of cognition (see Monteil & 
Huguet, 1999). 

Our purpose here is to show that the social context in which cognitive 
functioning takes place is an integral part of that functioning, not just the 
surrounding context for it. This message is also central in the other contributions to 
this book. In the present chapter, however, it does not derive from theory and 
research on interactive or collaborative learning (unlike most other chapters in this 
book). Instead, it is based on the use of social-psychological paradigms investigating 
the influence of factors like the presence of others and the interpersonal comparison 
episodes frequently associated with it, which as such are not the central focus of the 
literature on collaborative learning. Three categories of research are reported below. 
The first one reveals that the mere presence of others and social comparison 
situations both can have a huge impact on responses that have been well-established 
in cognitive psychology, suggesting that more can be learned about cognition in 
general when studying it in its social context. The second category shows how social 
comparison processes, especially one’s comparison-level choice (i.e., the level of 
performance typical of the person(s) with whom one chooses to compare) can 
influence classroom performances. Finally, the third category provides evidence that 
students’ past social comparison episodes play a critical role in the way they 
perform in actual social comparison situations, suggesting that autobiographical 
memory is a fundamental component of social regulation phenomena. 

2. SOCIAL PRESENCE AND COGNITION 

The real, implied, or imagined presence of other people is one of the most prominent 
features of the social context, and interest in the way this presence affects cognitive 
performances has a long history in social psychology (Guerin, 1993). Of particular 
interest here, recent studies in this area (see Huguet, Galvaing, Monteil, & Dumas, 
1999; Huguet, Galvaing, Dumas, & Monteil, 2000; Huguet, Dumas, & Monteil, in 
press) suggest that the way individuals respond to the presence of others can be a 
source of significant advances in understanding primitive operations of cognition 
which are traditionally examined outside social psychology. More specifically, we 
argued and found that what has been thought to be invariant automatic processing in 
the literature on the well-known Stroop effect is controllable under specific social 
presence conditions. 

In the Stroop task, individuals are required to identify the ink colour in which 
words and control signs are printed. Typically, the time needed to identify the ink 
colours of incongruent words (the word ‘RED’ printed in green, for example) is 
greater than the time needed to name the ink colours of control signs (‘XXX’ printed 
in green); a robust effect called 'Stroop interference'. This interference is the classic 
example of a task in which a relatively automatic, unintended cognitive process 
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(word reading) conflicts with a relatively controlled, intended cognitive process 
(colour naming). As such, it has been the subject of numerous research projects 
(several hundreds) over the past half century (MacLeod, 1991). The many variants 
of fhe Stroop task have been explored theoretically, empirically, and 
computationally by cognitive and developmental psychologists, psycholinguists, 
neuropsychologists, and cognitive scientists in more than 700 papers over the past 
60 years. A core assumption of virtually all the theoretical accounts is that skilled 
readers process the irrelevant word without consciousness or intent. Reading the 
word is said to be automatic in the sense that readers cannot refrain from accessing 
the meaning of the word despite explicit instructions not to do so. As Anderson 
(1995) put it: “Reading is such an automatic process that it is difficult to inhibit and 
it will interfere with processing other information about the word”. Apparently, even 
knowing about the Stroop effect is not protection (Reisberg, 1997), suggesting that 
the processes underlying this effect are not open to control. Substantial 
modifications of the task are needed for this control to occur, such as colouring a 
single letter of words (see Besner, Stolz, & Boutilier, 1997). In our investigation, 
however, subjects working on the standard version of the task either in presence of 
relatively unpredictable audiences or in presence of a slightly superior coactor (a 
peer-confederate working faster on the Stroop task) were successful at inhibiting 
word reading, compared to those working alone. Let us briefly describe fhese 
experiments. 

In the first series, it was assumed that audiences (i.e., passive spectators) can 
have effects on individuals regardless of any directional influences. Examples of 
these influences are fhe distribution of reinforcements, punishments, and feedback 
cues; the supplying of information; and the setting of norms and standards with 
which the participant feels obligated to comply. There is indeed evidence for the 
existence of “ mere presence ” (Zajonc, 1980) or passive audience effects, especially 
when there is some uncertainty about the behaviour of the person present (Guerin, 
1986). According to Guerin (1986), this uncertainty is especially high when the 
person present is a stranger and is not coacting, when he/she is sitting close to the 
individuals, doing nothing (compared with when individuals can see that the 
audience is engaged in a predictable activity), and when the audience cannot be 
monitored by the individuals. Our study (Huguet et ah, 1999, Experiment 1) tested 
whether social presence affects Stroop interference in these different conditions. 
Participants (all females) were faced with the basic Stroop task (on a computer) 
alone versus in presence of a same sex confederate. In the “ inattentive audience 
condition ”, the confederate sat opposite the participants, on the edge of their 
peripheral vision, and never looked at them. In the ‘invisible audience condition’, 
the confederate sat behind the participants and thus remained invisible. In the 
‘attentive audience condition’, the confederate sat opposite the participants, but 
watched them 60% of the time. As in previous research on mere presence (Guerin, 
1983), the confederate was positioned in various ways as to not see the task. In the 
first and third audience conditions, the confederate could not see the computer and, 
therefore, was unable to determine whether the participants had given correct or 
incorrect responses. In the second one, the participant's body blocked the screen. 
Several criteria were also satisfied regarding the concept of ‘mere presence’. Most 
notably, the confederate was supposedly naive to the nature of the experimental task. 
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her presence was clearly incidental, there was no obvious emphasis on evaluation by 
the instructions or by the task, and participants were truly alone in the alone 
condition and not with the experimenter partially concealed (the experimenter left 
the room during all Stroop trials both in the alone and social conditions). 

As expected, participants were faster at identifying the letter colour cues of 
incongruent colour words when they worked in presence of relatively unpredictable 
(i.e., attentive or invisible) audiences than when they worked either alone or in 
presence of a predictable (inattentive) audience. They responded faster to the 
incongruent words without making more errors (e.g., responding “ blue ” for the 
word BLUE flashed in red). Furthermore, social facilitation of Stroop performance 
was accompanied by a significant reduction in recognition memory for the Stroop 
list words (assessed from an unanticipated recognition task performed in isolation at 
the end of the Stroop session), exactly as one would expect if the critical social 
conditions did cause attention to focus on the letter colour cues at the expense of 
word reading. 

Fluguet et al. (1999, Experiment 2) also explored these phenomena in coactive 
situations (participants were faced with the presence of peers working independently 
and simultaneously at the same task). Several studies have shown that coaction 
affects performance only when it makes sense for the participants to compare 
themselves with the coactor (Sanders, Baron, & Moore, 1978) or when the coactive 
situation makes social comparison unavoidable and relatively self-threatening 
(Rijsman, 1974; 1983; Seta, 1982; Seta, Seta, & Donaldson, 1991). In line with this, 
participants who engaged in upward social comparison (i.e., with a coactor working 
faster than themselves on the Stroop task) were much faster at identifying the letter 
colour cues of the incongruent colour words, compared with those in three other 
conditions (i.e., those working alone, or those working either in presence of a similar 
or slower coactor). Likewise, participants’ recognition of the Stroop list words was 
especially low in this critical condition, suggesting that attention affected Stroop 
interference at an early stage before response output (see Huguet et ah, 2000, in 
press for other social-psychological findings with the Stroop task). 

Over the past sixty years, authors in the Stroop literature have suggested that 
when individuals must Identify the ink colours of incongruent colour words, they 
cannot refrain from accessing the meaning of words despite explicit instructions not 
to do so (at least in the standard task while using intact Stroop stimuli). Our 
findings, however, demonstrate the power of relatively simple social situations over 
what has been thought to be invariant automatic processing in this literature. On this 
basis, our first conclusion in this chapter is : how people experience their social 
world, or what they come to believe about it, can play a significant role in 
determining primitive operations of cognition. Future research is certainly needed to 
understand exactly how this social regulation operates. As such, however, our 
findings offer new reasons to "pay constant attention to the social environment of 
cognition" (Simon, 1990, p. 16). The findings reported below provide further 
support for this idea in the classroom setting, in which the presence of others and the 
comparisons associated with it are basic components. 
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3. SOCIAL COMPARISON CHOICES AND CLASSROOM PERFORMANCES 

In a recent longitudinal field study, Blanton, Buunk, Gibbons, and Kuyper (1999) 
found that Dutch middle school children's performance in a variety of academic 
domains was more likely to improve if they compared their exam grades upward, 
that is, with other students in their classroom who performed slightly better than 
themselves. Improved academic performance was also associated with higher 
comparative evaluations (i.e., how the children evaluated their relative standing in 
the classroom), which did not interact with students’ comparison-level choice. This 
offered evidence that choices of comparison and comparative evaluations are 
independent predictors of performance in the classroom setting. Blanton et al's study 
deserves attention for a number of reasons. Until this study, the finding that upward 
comparison leads to better performance was essentially related to experiments in 
which participants have not been given a ‘choice’ of different comparisons (Huguet 
et ah, 1999; Rijsman, 1974, 1983; Seta, 1982). Although the use of forced- 
comparison in the laboratory is certainly useful, it does not address the question of 
whether or not one's chosen level of comparison predicts performance. Second, the 
lack of research outside of the laboratory does leave open the question of whether 
comparison-level choice has meaningful effects on performance in daily life, 
especially in the school environment (Levine, 1983). By providing evidence for such 
effects, Blanton et al's (1999) study emphasized the pragmatic importance of 
investigating the relationship between comparison choice and performance level. 
Third, whereas several underlying mechanisms have been postulated for this 
relationship, it has been rarely investigated. Most social comparison theorists now 
agree that the tendency to compare upward is frequently associated with a desire for 
self-improvement (e.g.. Wood, 1989; 1996), the reverse tendency (i.e., downward 
comparison) being probably due to self-enhancement needs in numerous situations 
(see Buunk & Gibbons, 1997; Gibbons, Blanton, Gerrard, Buunk, & Eggleston, 
2000; Wills, 1981). Findings indicating the role of the self-improvement motive in 
the impact of comparison-level choice on performance are still missing, however. 
Furthermore, when the link between comparison-level choice and performance has 
been examined, comparison choices were assessed using only self-report (rather 
than actual comparisons). In contrast with this, an objective measure of comparison- 
level choice (based on students' and comparison others' actual grades) was used by 
Blanton et al. (1999). Finally, that choice of comparison and comparative evaluation 
are independent predictors of performance is especially interesting. Not only is this 
consistent with Wood's (1996) suggestion that comparative evaluation does not 
always reflect social comparison per se, but it also shows that choosing to compare 
upward does not necessarily lower self-evaluations (Buunk & Ybema, 1997; Collins, 
1996). 

Huguet, Dumas, Monteil, and Genestoux (2001) replicated and extended Blanton 
et al's (1999) study and found essentially the same pattern of results. As expected, 
most participants (i.e., French children in their first year of secondary school) 
nominated comparison-targets in each course (7 courses overall) and chose same-sex 
students who were slightly outperforming them in class. These results provided 
further evidence that individuals often prefer comparisons with people who are 
performing slightly better than themselves (Arrowood & Friend, 1969; Gruder, 
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1971; Nosanchuk & Erickson, 1985; Suls & Tesch, 1978; Wheeler, 1966; Wilson & 
Benner, 1971; Ybema & Buunk, 1993) and with whom they share a meaningful 
identity or a close emotional bond (e.g., C.T. Miller, 1984; Miller, Turnbull, & 
McFarland, 1988). Two sets of seven standard regression analyses (one by academic 
domain) were also designed to predict change in grade over time as a function of 
comparative evaluation and comparison-level choice. In the first set, grade obtained 
at Trimester 2 (T2) was regressed on T2 comparative evaluation and T2 choices, 
controlling for T1 grade. These regressions tested for cross-sectional relationships 
between the two "comparison" measures and grade. In the second set, grade 
obtained at Trimester 3 (T3) was regressed on T2 comparative evaluation and T2 
choices, controlling for T2 grade. These regressions tested for longitudinal change in 
grade as a function of prior social comparison. These two sets of analyses included 
two comparison level choices (i.e., choice 1 and choice 2) instead of only one. As 
Blanton et al.’s study, higher grades were predicted fairly consistently both by 
comparative evaluation and comparison choices. Likewise, choice of comparison 
and comparative evaluation were independent predictors of performance, providing 
new evidence that choosing to compare upward does not necessarily lower self- 
evaluation. 

On this basis, our second conclusion is the following: Not only is social 
comparison a powerful determinant of cognitive performances in the laboratory, but 
it also matters at the level of classroom performances (see also below and Huguet & 
Monteil, 1995 for an illustration of social comparison effects on performance in the 
playground). Of particular interest for the next section of this chapter, Santrock and 
Ross (1975) suggested that the individuals’ past social comparison episodes play a 
mediating role in the way they behave in actual comparison situations. This is 
exactly what indicates our last category of findings. 

4. THE ROLE OF PAST SOCIAL EXPERIENCES 

In a pilot study (Monteil, 1988, Study 1), students (adolescents from separate 
classrooms) with records of high and low achievement attended a standard biology 
lesson given by a teacher they did not know. In the first (“ social comparison ”) 
condition, it was publicly announced that one-half of the students was in “ Level 1 ” 
(i.e., level typical of the low achievers) and the other half in “ Level 4 ” (i.e., level 
typical of the high achievers). This corresponded quite well to these students' 
academic status since, at that time, the French state education system was testing out 
“ group levels ”, which involved dividing classes into relatively homogeneous 
groups with respect to students' various competences. In the second condition (“ no 
comparison ”), students were informed that the level was the same for everyone 
without mentioning, however, what that level was. In this condition, students were 
led to assume that the others belonged to the same academic level as themselves. 
The lesson was then given in two different situations involving either a high or a low 
level of social visibility expectation. Students were informed either that each one of 
them would be given an oral test during the lesson or that none of them would be 
tested (high vs. low expectation of public individuation). In fact, no questions were 
asked of any participant regardless of the conditions announced. Because of the size 
of the session groups (n = 8), however, the probability that each student could very 
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well be tested in the high social visibility context was maintained almost throughout 
the lesson (45 minutes). At the end of the session, the teacher commented that he or 
she had only a short amount of time to deal with questions. Immediately after the 
lesson, a written test composed of 10 questions was given to the students. This 
second phase also lasted 45 minutes. Each student's test was evaluated by four 
biology teachers in different orders to minimize evaluation biases. The average of 
the four marks obtained by each student on the written test constituted the dependent 
variable. 

Whatever their public individuation expectation, participants in the no- 
comparison condition came up with performances consistent with their usual 
academic status: the high achievers performed very well, whereas the low achievers 
performed poorly. Quite different results were observed in the social comparison 
condition. When faced with the possibility of a public individuation, the high 
achievers succeeded much better than the low achievers. When this possibility was 
eliminated, both types of students obtained similar performances. These results 
seemed to show at least two things: (a) social comparison really did influence 
academic performances, and (b) this influence was modulated by the expectations of 
public individuation or social visibility in the classroom. 

In MonteiTs (1988) Study 2, conducted only with high achievers, participants 
were randomly assigned to public situations of failure or success (from a prior bogus 
task related to the focal task). Individuation expectations (high vs. low) were also 
introduced. Once more, in the high individuation condition, participants who 
received success feedback did much better than those facing failure. The opposite 
effect was observed in the low individuation condition. This interaction provided a 
strong confirmation of the effects of the social context on academic performances. It 
suggested that students’ performance depended neither on their intrinsic capacities 
(all were high achievers) nor on the task's own characteristics (it was the same for 
everyone) but rather on the context in which they worked. This context appeared to 
determine a particular relationship with the focal task. The part played in this 
relationship by the academic value of the task was also examined (Monteil, 1988, 
Study 3). In this new study, the pre-performance feedback x public individuation 
interaction found in Study 2 was replicated. More interesting, however, its size 
increased with the prestige associated to the focal task (from Manual and Technical 
Education to Mathematics). Academic behaviours, therefore, seem to be strongly 
influenced by the hierarchy of disciplines at a given time in a given society. 

The autobiographical meaning of the task also matters. In Huguet, Brunot, and 
MonteiTs (2001) study, an identical task was presented in two different educational 
contexts (i.e.. Geometry vs. Drawing). High and low achievers (in Geometry) were 
asked to learn a complex figure, which did not hold any particular meaning. It was 
to be learned in a limited time and immediately reproduced from memory in a 
graphic form. Each student worked alone, whether at the learning or at the 
reproduction stage. The manipulation simply consisted in informing participants that 
the test allowed to measure their ability in Geometry versus Drawing. The free recall 
performance was taken as the dependent measure. Results showed a significant 
interaction between participants' academic level and task context. As expected, in 
the context of Geometry, the high achievers performed much better than the low 
achievers. This difference was eliminated in the context of Drawing (where both 
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groups of participants performed quite well), suggesting that students' past academic 
experiences play a major role in the way they react to their current performance 
context. 

Other evidence for this idea come from Monteil’s (1991) earlier findings. Low 
achievers attended a math lesson which tackled a question new to everyone: Thales' 
Theorema. Following the example of Monteil's (1988) Studies 2 and 3, a pre- 
performance feedback was manipulated (randomly distributing success and failure) 
from a bogus task. Students were thus either faced with failure, a somewhat familiar 
situation, or conversely, with success, a new situation considering their past 
academic experience. Once more, the lesson was given in a condition of high versus 
low individuation. Following the lesson, students were to resolve a series of math 
problems making use of the newly acquired information. The pattern of results was 
totally opposite to that obtained by the high achievers (those in Monteil's, 1988, 
Study 2). Participants who received success feedback performed much better than 
those facing failure in the low individuation condition (rather than in the high 
individuation condition as did the high achievers). No difference between these two 
feedback conditions was found in the high individuation condition. These students 
(who were used to academic failure) appeared to behave as if they had difficulty 
publicly acknowledging (in a condition of high individuation) a positive evaluation 
(success feedback) which, in a situation of low individuation, proved to be beneficial 
to their performances. It became therefore obvious that past psychosocial conditions 
—negative evaluations and comparisons all through their school years— played a part 
in the management of the task's current social conditions. Combined with the 
previous ones, these results started to draw a more organized phenomenal picture. It 
could indeed be imagined that the social situations in which the students found 
themselves, played the part of a memory-retrieval cue for autobiographical elements 
possibly related to academic evaluative situations or to social comparisons induced 
by these situations. Implicitly or explicitly, these elements, and perhaps their 
emotional components, appeared liable to play a part in the participant's attentional 
abilities. 

To test this autobiographical-attentional hypothesis, the same paradigm as before 
was used while including an incidental task (see Monteil, Brunot, & Huguet, 1996). 
Let us briefly describe this more integrative experiment. High and low achievers 
attended a math lesson on Thales' Theorema in the by-now-familiar learning 
conditions (success vs. failure feedback and high vs. low individuation expectation). 
On their desk, in the top left corner, a sheet of paper was placed on which a series of 
small geometrical figures of various shapes and sizes were drawn. The participants' 
attention was never directed towards this particular feature of their work setting. The 
experiment ended with problem-solving tasks pertaining to Thales’ theorema. 
Participants were then required to draw the geometrical figures displayed on their 
desk during the lesson (incidental task). Results related to the problem-solving task 
reproduced the phenomena usually observed. Regarding the incidental task, the high 
achievers obtained their best recall score in what represented the most familiar 
situation for them, namely, the success feedback associated to the high individuation 
expectation. In this same situation, the exact opposite occurred with the low 
achievers, who obtained their poorest score. The latter, ‘secured’ with a failure and 
therefore familiar feedback, performed high on the incidental task regardless of the 
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individuation manipulation. Conversely, when faced with this feedback, high 
achievers obtained their lowest scores, especially when they expected to be 
individuated. This body of results constituted an empirical foundation interesting 
enough to support the key idea pertaining to these last experiments, namely that the 
learning conditions in which students are placed can activate knowledge about the 
self related to past academic situations or events, which has specific consequences 
for their current cognitive performances. Our suggestion is that the situations posed 
in these experiments appeared to the participant as more or less compatible with past 
academic elements. In other words, these elements seemed to match the 
representations of self and the autobiographical elements possibly forming these 
very representations. In the case of a strong incompatibility between the current 
situation and the activated past states or representations, the resulting “ cognitive 
context of self ” (Monteil & Huguet, 1999) represented for the participants a 
cognitive load and/or emotional characteristic liable to direct the use of their 
attentional ability. 

Let us elaborate a little further. It seems that low achievers receiving a failure 
feedback, regardless of the individuation condition, were placed in a situation 
consistent with their academic past. The context, springing from this connection 
between “ past ” and “ present ” was thus so familiar that its processing did not 
appear cognitively costly. The low achievers were so used to situations of failure 
that a good share of their attentional ability was still available. Since it had not been 
captured by the problem to solve, nor had it been mobilized by the context fostered 
by the experimental device, the participants’ attentional ability had thus been free to 
process the geometrical figures present in their close physical environment (the 
desk). High achievers receiving a success feedback and placed in a situation of 
individuation also found a highly familiar and thus cognitively inexpensive context. 
All the other situations considered in this last experiment presented a more or less 
strong degree of incompatibility with contents from previous experiences or with the 
self-schemas which, by hypothesis, recorded them (see Martinot & Monteil, 1995 on 
the existence of academic self- schemas). As expected, these situations seemed to 
bring about contexts requiring attentional abilities. Such was the case with low 
achievers receiving a success feedback and placed in a situation of individuation. 
Individuation, generally linked to failure, coupled here with a success feedback, 
presumably created a cognitive and no doubt emotional context requiring a lot of 
attention. Likewise, the scores of high achievers receiving a success feedback and 
placed in a situation of low individuation was a striking illustration of the cognitive 
load resulting from the relationship between a current context and autobiographical 
knowledge linked to past situations. Low individuation, being highly unusual for 
these high achievers more accustomed to socially visible successes, disturbed their 
self-representations thus prompting the emergence of a cognitive context of self 
requiring attention. This still raises questions about how low achievers, among those 
receiving success feedback and placed in a situation of low individuation, performed 
well on the problem-solving task. Indeed, although the low recall scores for 
peripheral geometrical figures did indicate the production of a context costly in 
attention, this cost was not important enough as to preclude a positive performance 
at the explicit task, quite the contrary. In contrast to what it produced in high 
achievers, the situation of low individuation put into perspective the context's 
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cognitive load fostered by an unusual success feedback, allowing low achievers to 
enjoy a positive social comparison. It seems difficult to ignore the phenomena of the 
sharing out of attention involved in the modification of the performances observed 
in Monteil et al.’s (1996) experiment. Consistent with this, Brunot, Fluguet, and 
Monteil (2000) suggested and found that performance feedback inconsistent with 
one’s performance history increases self-focused attention. 

These results on the social regulation of classroom performances could no doubt 
have been interpreted otherwise. We should point out, however, that it was neither 
implausible nor totally inadequate to view them as illustrative of the involvement of 
elements related to the self and of autobiographical characteristics in the production 
of individuals' cognitive performances. While not altogether laying the foundations 
for a new theory, our data motivated us to develop systematic studies which, in turn, 
would offer more understanding about the social regulation of cognitive 
performances. But beyond cognitive social psychology per se, our main goal was to 
strive for a “ social psychology of cognition ”. 

5. TOWARDS A SOCIAL PSYCHOLOGY OF COGNITION 

At the time of encoding and storage of much information, social and emotional 
experiences are closely linked to the individuals' corporal environment. There is 
good reason to believe that this idea is by no means absurd. Referring to Tulving's 
well-known work on episodic memory (1972, 1983), we know that what is stored in 
memory can correspond not only to the information per se, but also to the way that 
information is processed by the individuals. To the extent that cognition always 
takes place in a social context (see also Levine et ak, 1993), the individuals' social 
and (probably interrelated) emotional experiences may have, therefore, a 
representational content and may be located in the realm of mental representations. 
Thomson and Janigian (1988) suggested that individuals cognitively represent their 
lives in terms of the events they experience, the goals they achieve, their failures and 
successes, forming, as it were, a life-schema which, like every schema, is assumed 
to act as a processing unit for incoming information. The notion of episodic memory 
is quite relevant here, for it reminds us that information is coded both temporally 
and in connection with the person actually doing the memory storing. It thus appears 
fair to think that one's personal history, which results from one's social history, is 
strongly imprinted in memory. For this reason, this history is easily activated and 
implemented in the form of a system of responses in the individual's behavioural 
repertoire. For this activation to occur, the individuals need only find themselves in 
the presence of certain inputs or certain sociopsychological configurations acting as 
retrieval cues for knowledge related to previous social experiences. 

As noted by Monteil (1993a), if we agree with Tulving that what is stored in 
memory is not just information but also the way in which the information was 
processed and retained, we can reasonably assume that the individuals encode both 
the information and its context. In the concept of ‘social individuals’, the context of 
that information is mostly composed of the social and emotional conditions in which 
they find themselves when faced with the information to be processed. In short, in a 
learning situation, individuals are always faced with the reality of a social context 
which accompanies the information to be processed. What is imprinted in memory is 
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a representation which associates the context, or some of its characteristics, with 
certain rules or knowledge (or some of their characteristics). We could consider the 
possibility of processing this representational content separately, but to do so we 
would have to acknowledge the total independence of the information to be 
processed from the whole of which it is part! This hypothesis presupposes that the 
individuals are capable of cutting themselves off from their social environment, 
which is obviously difficult to carry out both on a neurophysiological as well as on a 
psychological level. Does this mean that, for the individuals, all information is 
always socially defined? Certainly, in our opinion, the problem of knowing if the 
information is processed first at the level of sensorial memory, that is to say, at early 
stages, or, indeed processed at the level of working memory, does not change 
anything regarding the basic fact that this information was encoded in a specific 
social situation. One must therefore contemplate the fact that the knowledge, the 
rules acquired by the individuals, and the processes which support this acquisition 
are constitutively dependent on the social conditions of their development. Thus, 
studying cognition in its social context may indeed help understand more precisely 
human cognitive activities (Huguet et ak, 1999). 

How should we approach the social context of cognition? Must one tackle the 
study in itself of this context or rather approach it through the possible social 
determinants of its development, of its mechanisms, or of its forms of expression? 
The two things are quite different. In the first case, the problem raised would rather 
suggest a theoretical conception of an ecological type (Gibson, 1979), at the heart of 
which the behaviourists' stimuli would have gained the status of events. These 
events, even if they are considered as contexts for understanding and action 
(Schanck & Abelson, 1977), or as settings making the recall easier (Neisser, 1986; 
Nelson, 1986), are nevertheless difficult to delimit (Avrahami & Kareev, 1994). At 
times defined by the objects on which they are based (Quine, 1985), the causes 
which generate them and their effects, even by the goals guiding action, their limits 
remain hard to grasp. For this type of approach, the information is not in the mind 
but in the world and presents itself directly to the perceptual system through the 
ecological coherence of events. This is obviously a critical conception of the 
dominant cognitivism, close to a contextualist behaviourism (Hoffman & Nead, 
1983). 

In the second case, as implicit as it may be, the criticism of cognitive psychology 
is not absent but rests instead on other bases. By explicitly assigning a role to the 
social context in one’s approach to cognition, this conception in a way conflicts with 
Minsky's (1985) famous society of mind. The representation of an individual cannot 
by any means be reduced to that of a solitary information processing machine. The 
fact that human cognition takes place in a cultural and social universe (Bruner, 
1990), and that it expresses the result of both the processing and the integration of 
certain features of the environment that the individuals place in memory along with 
specific meanings (Monteil, 1993a), should thus not be neglected. To take into 
account and pay attention to individuals' motivations (e.g., Linnenbrink & Pintrich, 
2003, Schunk, 1989), as well as to their social interactions, real or symbolic, or to 
consider their past experiences, thus becomes an epistemological requirement. In 
such a conception, it is neither the events' ecological coherence nor the sole 
transaction between their cognitive properties and the objective properties of such 
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and such a task which determine the individuals' performances and actions. Instead, 
the guiding principle may be found in what the individuals came to believe, 
depending on their actual and past social experiences, about this task or object. It is 
thus indeed from a “social psychology of cognition” (Monteil, 1993b), not from the 
angle of a psychoecology, of a neobehaviourist contextualism, or even of a 
microsociology a la Goffman (1959, 1967), that one should approach the issue of the 
social context and deal with its possible influence on cognitive constructions and 
performances. 

In short, conceiving humans from a psychosocial point of view means 
understanding them as historical individuals or as people endowed with memory. 
Individuals, indeed, are both ‘actees’ and ‘actors’. The actions, options, and 
strategies in which they are involved do not include in themselves their reasons and 
explanations. In other words, no one makes choices freely and knowingly. However, 
these choices are not directly imposed by the outside world through the positions 
that the individuals occupy in the different social fields. Rather, the individuals are 
directed both from the outside, by the specific situations and cultural norms and 
values with which they are faced, and from the inside by their socially constructed 
and deeply rooted experiences of cognitive capacities, of world vision and division, 
of hierarchy, and of preferences. The links between the objective structures (those of 
the social contexts) and the incorporated structures (those of the individual's 
memory system) constitute in a way the basis of the individual's relationship to the 
object of knowledge. The latter, dependent on the former, are able to participate in 
their implementation as well as in their reproduction. 

The social psychology of cognition, therefore, is neither required to merge with 
cognitive psychology nor must it become a microsociology. Its research area is the 
study of individuals who maintain social contacts, participate in social interactions, 
belong to social groups, and are the objects of categorizations, etc. It is indeed 
difficult to imagine that this set of characteristics can be held as negligible in the 
study of human cognitive functioning. It is, therefore, at a dual level of investigation 
of this functioning that social psychology must assume its scientific responsibility. It 
must continue to devote itself to studying the effects of basic social situations on 
human behaviour, such as the presence of others and social comparison situations, 
intergroup relationships, and the like, so that one can better identify the most basic 
and most cognitively salient social contexts for all human individuals. Fortified by 
this knowledge of the relationships between the individual and the collective, social 
psychology must promote and conduct a procedure aimed at grasping the study of 
human cognition by taking into account the autobiographical dimension of 
individuals, that is, their social and affective history which is a product of the 
contexts they face in their everyday lives. The aim of all this is to determine at what 
point cognitive operations can be socially regulated. This would show how 
psychological individuation is also the expression and the result of the processing 
and the integration of the social environment stored in memory by means, 
particularly, of the cognitive and neurophysiological competences specific to the 
human species. As noted by Monteil and Huguet (1999), since these concerns are 
not necessarily of interest to other fields of scientific psychology, the social 
psychology of cognition, therefore, can draw from them reasons to assert a unique 
contribution. 
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SHARED AND UNSHARED KNOWLEDGE 
RESOURCES 



The Collaborative Analysis of a Classroom Case by Pre-Service 

Teachers 



Abstract: This chapter provides an analysis of the use of shared and unshared knowledge resources in 
four discussion groups as group members analyze a case describing the problems of a particular 
classroom teacher. The first part of this chapter briefly describes a key goal of teacher education programs 
in fostering clinical reasoning by the application of theoretical principles to problems of practice. The use 
of cases as an instructional tool has the potential to foster this kind of thinking but there is relatively little 
empirical work on the use of cases. The chapter delineates some of the expected benefits of the use of 
cases and points to the potential of group discussion of cases as a method for reaping those benefits. The 
need for an appropriate model of collaboration that may fit the task and expected outcomes is also noted. 
These issues are further explored in the context of the analysis of the specific group discussions presented 
here. Attention is also drawn to some thorny issues in the consideration of shared and unshared 
knowledge resources. 



1. DEVELOPING KNOWLEDGE OF PRESERVICE TEACHERS 

One goal of teacher education programs is to provide students with a theoretical 
basis for reasoned action in the classroom. By the time students reach a pre-service 
teacher education program, they have experienced approximately 10,000 hours of an 
“apprenticeship of observation” (Lortie, 1975), through their own experiences of 
having been students in a variety of classes and with a variety of teachers. Beliefs 
about the nature of learning, the nature of teaching, the importance of personal 
characteristics of teachers, and the importance of subject matter knowledge are 
likely to be well developed and operate tacitly, serving as a filter for much of the 
experiences that form the teacher preparation program (Borko & Putnam, 1996). 
These beliefs can be quite resistant to change. 

In addition, the language students have used to express their beliefs about 
teaching and learning is non-technical and is uninformed by theoretical perspectives 
on the teaching and learning process. No-one enters a teacher education program 
without extensive experience of having been a student. Students who enrol as pre- 
service teachers have frequently critiqued their teachers, expressed preferences for 
assignments, teachers, modes of instruction and learning, and attitudes towards 
exams prior to arriving in a teacher education program. In other words, they have 
talked about educational practice in common language without reference to 
theoretical principles on the technical language that may be acquired in formal 
instruction in teacher education programs. 

Difficulties in changing beliefs about teaching and learning are not just confined 
to novice teachers. Experienced teachers behave in much the same way as 
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prospective teachers when adapting to new instructional innovations (Borko & 
Putnam, 1996). Their efforts to learn new ways to teach are strongly influenced by 
what they already know and have experienced. 

The development of expertise in teaching requires that students in teacher 
education programs have opportunities to engage in reflective practice that allows 
them to bring relevant declarative knowledge of educational theory to the analysis of 
practical experience. More simply, students need opportunities to apply theoretical 
principles learned in their classes to practical contexts or problems. The strong 
influence of prior experience and belief on interpretation of events may pose 
difficulties for students in their efforts to reflect on practice. Opportunities to 
practice in a teacher education program are also constrained by the large numbers of 
students in education, problems of access to schools, scarce resources in terms of 
supervision and mentoring, and tremendous pressures on students’ time. Learning to 
reflect on practice and integrate theoretical and practical knowledge can be very 
difficult to accomplish within the context of a teacher education program. 

2. USING CASES IN TEACHER EDUCATION 

The use of cases in teacher education and other forms of professional education such 
as medicine (Barrows & Tamblyn, 1980) has the potential to bridge the gap between 
the declarative knowledge acquired in coursework and the procedural and 
conditional knowledge developed through practice and experience. The division 
noted here between declarative and procedural and conditional knowledge is not 
intended to suggest that college experiences only provide declarative concepts. Eield 
experiences during the pre-service teacher education program are likely to 
consolidate links between theory and practice, and between declarative, conditional, 
and procedural knowledge. Little is known, however, about how such experiences 
should be structured nor when they should be included. 

It is difficult to define what a case is. Levin (1995) notes that cases should be 
substantive enough to allow multiple representations and interpretations. Cases 
represent the problems, dilemmas, and complexity of teaching something to 
someone in a particular context. Cases may vary on a number of dimensions 
including length, purpose, and time frame delineated in the case. They can illustrate 
particular theories or present problems in classrooms that are quite brief or quite 
extensive. They may provide opportunities for problem solving or they may simply 
illustrate the application of a concept (Block, 1996). They may also provide 
opportunities for taking different perspectives on the same situation. In addition, 
responses to cases can provide a window into the thinking of students or teachers as 
they consider case content (Moje & Wade, 1997). Much of the writings available 
about cases appeal to their potential to wed theory and some facsimile of practice. 
Because cases have face validity as representations of classrooms, teaching by using 
cases is often promoted as a preferred teaching method (Silverman, 1996). The use 
of cases may contribute to the development of conditional knowledge necessary for 
effective teaching by allowing a consideration of possible procedural responses in 
the face of declarative information about a situation. However, the acquisition of 
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true conditional knowledge would seem to require feedback from the consequences 
of one's actions in the classroom. 

Although all of the positive outcomes previously listed are possible, few have 
been clearly demonstrated in empirical research. Merseth (1996) notes the curious 
position related to using cases in teacher education: “At this point, the collective 
voice of its proponents far outweighs the power of existing empirical work” (p. 
722). There is a paucity of empirical evidence related to the use of cases in 
instruction and the outcomes from their use. Merseth (1999) notes that progress in 
developing an empirical base about case-based instruction in teacher education has 
been very slow as a consequence of unclear goals by researchers who are using 
cases in their own classes. 

Many researchers view discussion of the case as central, providing an 
opportunity for sharing perspectives and viewpoints and providing the basis for 
knowledge construction (Harrington, 1994; Harrington & Garrison, 1992; Welty, 
1989). There is some evidence to suggest that group discussion of case material 
results in a greater understanding of the complexity of teaching (Levin, 1995) In 
Levin’s 1995 study, six person groups were constituted that included two student 
teachers, two beginning teachers, and two experienced teachers. Participants wrote 
analyses of the case prior to group discussion and after group discussion (up to two 
days after the discussion). The more novice teachers in the groups showed advances 
in thinking about the particular case but experienced teachers did not appear to 
change their views of the case or consider new information. It is unclear from this 
study whether discussion alone supports more complex thinking or whether the 
heterogeneity of the group was vital to the enhancement of thinking because of the 
different perspectives that became available during discussion. Barnett (1991) also 
demonstrated benefits from in-service teachers of mathematics discussions of a case 
related to the teaching of difficult mathematics concepts. Groups in this study were 
heterogeneous with respect to experience as some group members were teachers and 
others were curriculum developers. Barnett concluded that teachers’ thinking and 
reasoning about mathematics instruction was enhanced by the discussion of the case. 
Discussions of a case may not always be effective. Levin (1996) found that 
anonymous online discussions that were not moderated or facilitated were less 
effective than face-to-face discussions. 

Despite the promise of group discussions of cases, very little is known about 
how they might be used effectively. Levin (1999) notes that much of the work on 
case discussions has been exploratory or descriptive. The expectation that group 
interaction will promote good learning outcomes requires a model of collaborative 
learning that will support the desired outcomes. The collaborative discussion of a 
case might be expected to involve dialogic learning with participants mutually 
benefiting from the exchange of ideas, interpretations, plans, and generating a joint 
understanding of the problems presented in the case. 
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3. COLLABORATION AND CASE DISCUSSION 

There are many different perspectives on collaborative learning that differ in terms 
of who is expected to benefit from collaboration, in what way, and by what 
mechanisms. Peer learning or peer interaction is the subject of study in a wide 
variety of disciplines and for different purposes and may be considered from the 
perspectives of developmental psychology (social justice, play), social psychology 
(e.g., person perception, motivation, group processes), sociology (e.g., status 
characteristics, social categories, power and authority), humanistic psychology (e.g., 
helping/caring for one another), and cognitive psychology (e.g., how learning 
occurs, what is learned). In addition, interaction among peers is studied and 
interpreted from socio-cultural perspectives (e.g., cultural influences on knowledge 
or interaction), socio-cognitive perspectives (e.g., peer-induced conflict), and 
cognitive-developmental perspectives (e.g., gender-role development). Although 
there is a broad literature on peer interaction in developmental psychology, much of 
the research has been conducted in laboratory contexts or outside of normal 
classroom practice. The existing literature on peer learning is also constrained by 
studies that rely on outcome measures that are largely concerned with the acquisition 
of factual knowledge, and by the failure to address potential negative outcomes from 
peer learning. Furthermore, relatively little analysis of who learns and what they 
learn has been conducted within the context of peer learning research. Thus, despite 
the prevalence of peer learning in many forms and contexts, the variations in 
implementation actually reflect significant differences in underlying theory, 
methods, and outcomes. 

Dillenbourg (1999), in a careful analysis of orientations towards cooperation, 
concluded that collaborative learning is not a single mechanism. This conclusion is 
similar to those of other researchers (e.g., O’Donnell & O’Kelly, 1994; Slavin, 
1996). Rather, different forms, types, and levels of collaborative learning generate 
particular activities and these activities in turn trigger cognitive processes that 
produce various effects. An apprenticeship model for collaborative learning, for 
example, would constrain the role of an individual in ways that a group of equally 
able peers would not. The published work on cooperative learning is dominated by 
work influenced by social psychological perspectives that emphasize the creation of 
interdependence among group members (Slavin, 1996). Interdependence is created 
by the use of group rewards that motivate students to help one another (Slavin, 
1996) or by the creation of norms of caring and mutual support (Johnson & Johnson, 
1989). Cooperative learning that is framed from a motivational perspective and 
provides rewards to a group based on group performance will most likely promote 
processes such as questioning to ensure understanding of the content by group 
members. Other forms of cooperative learning such as the cognitive-elaborative 
approach in Scripted Cooperation (O'Donnell & Dansereau, 1992) may specify the 
cognitive processes in which to engage. 

The instructional uses of group discussions of cases are intended to take 
advantage of the differing knowledge, perspectives, and experiences that participants 
bring to bear on the task. The expectation is that these varied sources of knowledge 
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and experiences will be shared during interaction and will provoke reflection, 
metacognition, or conceptual change or belief change. 

A sociocultural perspective on peer learning may provide a useful framework for 
understanding what might be expected in this context. From this perspective, the 
joint knowledge of the group members is assumed to be greater than the individual 
knowledge held by any single group member. The individual contribution and the 
group contribution may be seen as “mutually constitutive elements of a single 
interacting system” (Cole, 1985, p. 148). Group members might be expected to 
mutually influence one another. The group’s effect might be expected to result in a 
shared “cognitive residue” (Salomon, 1993, p. 124). One might expect greater 
communality among the views of group members if one views collaboration from a 
sociocultural perspective rather than an information processing perspective. From an 
information processing or cognitive/elaborative approach to peer learning, the focus 
is on the individual’s increasing competence and the group is expected to enhance 
individual competence even if all group members do not benefit equally (O'Donnell 
& O'Kelly, 1994). Less communality would be expected among group members 
from this perspective, as the function of the group is to enhance what the individual 
brings to the group. 

Although the joint group knowledge may be greater than that of any individual 
member (or perhaps even greater than the sum of the individual knowledge of group 
members), a key assumption underlying a form of collaborative learning that 
depends on that knowledge is that the knowledge is shared. Work by Stasser and his 
colleagues (Stasser, 1992, Stasser & Stewart, 1992, Stasser & Titus, 1987) suggest 
that pooling of information sources in a group may be the exception rather than the 
rule. One advantage of groups is that group members with varied experiences, 
abilities, and knowledge can bring a rich wealth of resources to the group’s task. 
Flowever, Stasser and his colleagues have shown that information that is shared by 
group members is more likely to be mentioned in group discussion than information 
that is not shared. 

4. SHARED AND UNSHARED KNOWLEDGE RESOURCES 

The primary purpose of the study presented here was to examine the kind of 
knowledge used in the collaborative discussion of a case. As part of this general 
purpose, the influence of the availability of supplementary materials describing 
declarative knowledge from teacher education courses on discourse in groups was 
examined. Stasser’s (e.g., 1992) characterization of “shared” and “unshared” 
knowledge was used to frame an understanding of what was entered into the group 
dialogue. Within Stasser’s work, shared and unshared resources were easily 
identified as participants were provided with unique information about individuals 
or were provided with common information. The tasks used in his work were well 
defined in comparison to the task of this study in which students proposed solutions 
to a classroom problem. Shared knowledge in this study was considered to be extant, 
tangible, material resources to which students could refer or revisit. A second 
purpose was to examine the degree to which students relied on prior knowledge or 
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experience (e.g., being a student, substitute teaching, etc.) for explanations of 
events described in the case. Unshared knowledge in this study is considered to be 
anything that is not available for inspection at the outset. Thus, unshared knowledge 
includes prior experience, interpretations of materials based on belief, personal 
experience. In fact, the “hidden knowledge” of students will influence how they 
make use of the available resources and the ongoing discussion of the group will 
influence the continued use of extant materials. The knowledge considered to be 
shared is exclusively located in external texts and the unshared knowledge includes 
both reactions to those texts and prior knowledge and experiences. It is not possible 
to equate the two types in terms of explicitness. 

A third purpose was to examine the differences between younger students (first 
year college students) more senior students in how they discussed the interpretation 
and solution of a problem presented in a case. Groups of students engaged in a 
discussion of a case about a problematic classroom. Students were provided with the 
description of the case and were also provided with brief excerpts on theoretical 
concepts related to behavioural learning theory, motivation, and cognitive 
approaches to instruction. Thus, the shared resources of the group consisted of the 
extant excerpts on theoretical concepts and the case itself. The unshared resources 
were the various students’ knowledge, experience, and reactions to the material. The 
term "resources" is used here very broadly to refer to any information or opinion that 
might be made available and can be used by others in the group. 

5. THE STUDY 



5.1. Participants 

Four groups of students were selected for inclusion here. Three groups were selected 
because of their relative within-group homogeneity and the fourth was selected 
because of its heterogeneity. The four groups represented different degrees of 
experience with teacher education. The first group (Group A) included two 18-year- 
old women (Julie and Elizabeth) and one 18-year-old man (Victor). They did not yet 
have GPAs as they were in their first semester in college. The second and third 
groups (Groups B and C) consisted of third year female students. All three members 
of Group B (Janna, Marci, and Jennifer) were 20-year old females. Janna had a GPA 
of 3.5. Marci’s GPA was 2.7 and Jennifer had a GPA of 2.9. Janna was performing 
much better in college than the two other members of her group. 

Group C was also an all-female group (Megan, Melody, and Erica). Megan was 
22 years old with a GPA of 3.0. Erica was 20 years old with a 2.8 GPA. Melody was 
22 years old and had a GPA of 3.1. This group was quite homogenous with respect 
to GPA. Group D was more heterogeneous than the other groups. The group 
comprised three women. Diane was a 22-year-old first year graduate student with a 
GPA of 3.2. Joanne was a 40-year-old senior with a 3.98 average. Dina was also a 
senior, aged 21, with a 2.6 average. The membership of this group varied in age (21- 
40), in college status (undergraduate, graduate), and in academic performance (GPA 
ranged from 2.60 to 3.98). 
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The four groups included here were selected as examples of inexperienced and 
more experienced students (first year students contrasted with third year students 
and a group that included fourth year students and a graduate student). Because of 
the variability in experience, the available unshared resources in a group were 
expected to vary as a function of that experience. 

5.2. Materials 

The case used in this study, Maggie Lindberg, was taken from Case studies for 
teacher _problem-solving (Silverman, Welty, & Lyon, 1992). The case describes the 
situation of Maggie, a first year teacher, who is afraid to take her third grade class on 
a nature walk because they behave so badly in class. The text was 1,976 words long 
and had a Flesch-Kincaid Grade Level of 6.0. The case describes the children's poor 
behaviour and Maggie's reflections on her goals and inability to accomplish them. 

A number of abbreviated summaries from Woolfolk's Educational psychology 
(7* ed) were used. These summaries described motivation, cognitive approaches to 
instruction, and behavioural approaches to instruction and were presented to 
students in addition to the case material. 

A TASCAM recorder was used for audiotaping discussions. Each participant had 
a microphone that was fed to a separate track on the tape. 

5.3. Procedure 

Participants took part in two sessions, separated by a one-week interval. Data from 
Session 1 only is presented here. Students signed up in triads. The four triads 
described here were presented with the case and brief excerpts on theoretical 
concepts related to behavioural learning theory, motivation, and cognitive 
approaches to instruction. All of the participants in each triad read the case and each 
of the three brief excerpts. Session 1 lasted for one hour. Participants completed a 
pre-experimental questionnaire and were given the case and other materials. The 
reading period for the case lasted 20 minutes. Upon completion of the initial reading 
of the case, students were asked to respond to a series of questions about the case 

1. What is Maggie’s dilemma? 

2. What is Maggie’s classroom like? 

3. What kinds of problems is Maggie having? 

4. What is it like to be a student in Maggie’s class? 

5. What should Maggie do about the field trip? 

6. What should Maggie do about the class behaviour? 

The first set of questions (# 1-4) was intended to have students review the material 
in the case description. Questions 5 and 6 asked students to consider how Maggie's 
problems might be solved. Question 5 asked them to decide if she should go on the 
field trip. Question 6 asked for a solution to the larger problem of what Maggie 
should do about the classroom behaviour. Students were asked to develop a plan for 
what she should do. They were directed to come up with a joint plan. They could 
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either make a single record of the agreed-upon plan or they could record this agreed- 
upon plan separately. Participants had 30 minutes to work their way through the 
questions and they were encouraged to consult the material as needed. 

5.4. Coding of Transcripts 

The group discussions were transcribed. The first four questions that students were 
asked to address involved characterizing the context of the classroom (see Appendix 
A). The main focus of the discussions of these four questions was descriptive and 
the responses to these questions were treated as a unit. In responding to these 
questions, students needed to decide what to do about the field trip and make a plan 
to solve Maggie’s problems and called for procedural knowledge. Thus, questions 5 
and 6 involved primarily procedural/conditional knowledge and responses to these 
questions were also treated as a unit. The first distinction made in coding the ideas 
in the transcript was between shared resources and unshared resources as described 
in an earlier part of this chapter. The term "resources" here is used to describe 
information available that may be used by group members. Shared resources 
included the contents of the case as presented in the text and the concepts available 
in the ancillary materials. In other words, all participants had access to these 
resources and the opportunity to read, review, and use them. Unshared resources 
included information or opinions that were not shared by all group members until 
they were made public by adding them to the discourse. They included: 

1. Explicit procedural suggestions that were made about the case (e.g., 

“She should talk to the art teacher’’). 

2. Attempts to provide causes or explanations for what occurred in the 
case (e.g., “They are not interested in social studies’’). 

3. Applications of theoretical concepts to either the person’s own 
experience or to the contents of the case (e.g., “Kids need a lot of praise 
to know they are doing well”). 

4. References to personal experiences (e.g., “We all loved to go to art 
when we were little”). 

5. References to theoretical constructs not present in the written materials 
(e.g., Response cost ...“When the student gets 3 checks, she loses 
recess”). 

6. References to personal experiences of teaching or observing classrooms 
(e.g., “When I viewed different classrooms, I asked students who their 
favourite teacher was”). 

7. Applications of theoretical concepts to personal experience (e.g., “I 
never knew what it was [the Premack principle] but my teachers always 
used it on me”). 

8. Opinions, emotional reactions or judgments (e.g., “I feel like part of it 
has to do with her mindset”). 

These resources are considered unshared because until someone contributes 
personally held beliefs, opinions, or privately held knowledge, these ideas are not 
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part of the shared resources of the group. Some of these categories could he 
interpreted as involving both shared and unshared resources such as reflections on 
case content. To the extent that such utterances went beyond the information 
available in the extant texts, they were considered “unshared.” 

6. RESULTS: GROUP VIGNETTES 
6.1. Group A: First Year Students 

Victor contributed least to the discussion and took fewer turns. Both Julie and 
Elizabeth contributed more. Elizabeth contributed the most but did not dominate 
Julie (see Table 1). The differences in participation among group members were 
modest. Elizabeth contributed a great many more comments on the case than the 
others whereas Julie contributed more references to personal experience than the 
others. Thus, group members contributed differently both in terms of quantity and in 
terms of the focus of the contributions. The group spent very little time on the first 
four questions and generated only 21 ideas between them in 267 words. Only one 
third of the ideas came from shared resources and involved direct descriptions of the 
case information (see Table 2). An additional one third of the ideas generated 
constituted opinions or emotional reactions. 

Table 1. Contributions of Group Members to Group Discussion 



Group 


Words 

Contributed 


Number of 
Turns 


Average Length of 
Turn 


A: First Year 
Students 


Victor 


485 


26 


18.6 


Julie 


567 


42 


13.5 


Elizabeth 


825 


41 


20.1 


B: Third Year 
Students 


Janna 


523 


12 


46.3 


Jennifer 


367 


12 


30.6 


Marci 


837 


18 


46.5 


C: Third Year 
Students 


Erica 


1125 


22 


51.1 


Melody 


537 


22 


24.4 


Megan 


750 


27 


27.8 


D: Mixed 


Diane 


3039 


34 


89.4 


Dina 


910 


27 


33.7 


Joanne 


1197 


34 


35.2 
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In addressing Questions 5 and 6, the group generated 112 ideas, only 19% of which 
were linked to shared resources (see Table 2). This shift to less use of shared 
resources in responding to questions 5 and 6 in comparison to the responses to 
questions 1 through 4 was an appropriate response to the particular question asked. 
The group’s discussion of questions 5 and 6 was six times longer than the discussion 
of the first four questions. Although the 5* and 6* questions called for students to 
make specific procedural suggestions or propose strategies, only 16% of the group’s 
ideas were directed towards this goal. Many of the group’s ideas (36 or 32%) 
referenced personal experience and they seemed to try to get to procedural 
suggestions via this personal experience. 



Julie: 

Victor: 

Julie: 

Victor: 

Elizabeth: 

Victor: 



I’m trying to remember third grade. 

All through elementary school like, like that what seems like really 
normal to me because that’s what we always used to do. 

Yeah. 

. . .is have like different reading groups. . . 

So did we. 

..at different levels and teacher would just go with one group at a time. 



Table 2. Use of Resources in Discussion of Classroom Characteristics (Ql-4) 





Resources 








Group 








A 

B1 


Shared 

Concept From Theoretical Pieces 
Case Description 


1*' Year 
(A) 

# % 

0 

9 43 


3"*Year 

(B) 

# % 

0 0 
10 43 


3'“ Year 
(C) 

# % 

0 0 

20 35.7 


Mixed 

(D) 

# % 
4 4.1 

33 33.7 




Unshared 


















B2 


Procedural Suggestions for What to Do 


2 


10 


3 


13 


3 


5.3 


13 


13.3 


B3 


Efforts to Explain the Problem 


3 


14 


8 


34 


13 


23.0 


21 


21.4 


C 


Application of Theoretical Constructs 


0 


0 


0 


0 


0 


0 


1 


1.0 


D1 


Personal Experience 


0 


0 


0 


0 


5 


8.9 


6 


6.1 


D2 


Ed Psych Concepts 


0 


0 


0 


0 


0 


0 


0 


0 


D3 


Teaching Experience 


0 


0 


0 


0 


0 


0 


0 


0 


D4 


Theory Linked To Personal Experience 


0 


0 


0 


0 


0 


0 


1 


1.02 


E 


Opinions/Emotional Reactions 


7 


33 


2 


9 


15 


26.7 


19 


19.4 




Total # Ideas 


21 




23 




56 




98 






Total # Words in Discussion 


267 




206 




801 




1475 
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The group tended to get distracted by the remembrance of their own experience. 
They did try to use these personal experiences to think about strategies for solving 
Maggie’s classroom problems. 



Elizabeth: 

Julie: 

Elizabeth: 

Victor: 

Elizabeth: 



I know in the groups like if the teacher was in the other group like we’d 
fool around. 

Oh, yeah. 

..and when she was in our group, we’d pay attention. 

Urn, huh. 

So like I don’t know if still like a group is really the way to go. 



6.2. Group B: Third Year Students 

Janna was the only one in this group who made connections between theoretical 
constructs and the information in the case. Jennifer contributed least to the 
discussion and Marci contributed the most (see Table 1). The group stayed on task 
and engaged in relatively few exchanges that were lengthy. 

Like the first year student group, the members of this group spent very little time 
on the first four questions that asked for a characterization of what the classroom 
was like and what went on whereas their discussion of questions 5 and 6 was seven 
times as long as the discussion for the first four questions together. Forty-three per 
cent of the ideas from this group on questions 1 through 4 came from shared 
resources and an additional 9% of ideas were opinions, emotional reactions or 
judgments. In comparison to the first year group, this group made more efforts to 
explain the problems Maggie was having (34% of ideas compared to 14% for the 
first year group). For example, Jennifer comments, “She wasn’t trying to work with 
what they [the children] wanted to do.” 

In sharp contrast to the first year student group, 39.5% of the ideas generated by 
members in response to questions 5 and 6 were procedural suggestions for what to 
do (e.g., Janna: She should try and allow the students to have more of a voice in 
what’s going on in the classroom). Only 16% of the ideas of the first year group fell 
in this category. There was no reference to personal experience and there was 
minimal use of shared resources (see Table 2). 

6.3. Group C: Third Year Students 

The three members of this group were quite homogenous with respect to their 
college level academic achievement but the participation rates of the three women 
were quite different. Erica dominated the discussion. Melody contributed least and 
Megan’s participation rate was in between that of the others. 

Shared resources were used in 35.7% of the ideas generated in response to 
questions 1 through 4 and there was some reference to personal experience although 
not much (8.9% of ideas). The pattern of this group was somewhat similar to that of 
the other group of third year students (Group B, see Table 1). Both groups made 
efforts to explain what was going on in the classroom. Group C, however, had more 
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opinions and emotional reactions. The overall response of this group was 
considerably longer than that of the first year group and the other third year group. 

The disparity in time spent on questions 1 through 4 and that spent on questions 
5 and 6 observed in the two previous groups was less extreme in this group. The 
discussion of what to do with the problems was twice as long (rather than 6 and 7 
times as long) as the discussion of what the problems were. Attention shifted in this 
group to the more procedural information required by the questions which was an 
appropriate shift in emphasis. In this group, some references were made to 
experiences in classrooms. For example: 

Erica: Cause when I went to do my student obs-observing, teacher observing, yeah, I 

viewed a few different classrooms. And I asked the children, “who’s your 
favourite teacher?” um, it was the one that I least expected them to say because, 
um, she was, it was just so weird because she was, she was tough with them, and 
she, you know, stayed on track. 

This experience was used to frame some discussion of what children need that 
was subsequently tied to some of the shared resources in the excerpts on theoretical 
constructs. 

Erica: And I thought, I thought so much that the guy, the teacher that was kidding around 

with them most of the time was the teacher they would say, “Oh, that’s my 
favourite teacher”, you know, “because he”, you know, “he kids around with us.” 

But it wasn’t. 

Megan: That doesn’t always necessarily work. It says here [referring to the excerpt on 

motivation] “Surprisingly, praise, sympathy, and unsolicited help could 
communicate to students that they lack the ability to do work, to do the work.” 

Under motivation. 

This group linked the personal experience back to the constructs available in the 
written texts. In most respects, however, this group functioned quite like the other 
group of third year students. 

6.4. Group D: A Mixed Group 

The final group was selected because the group members were more heterogeneous 
on a number of dimensions than the other groups. The members varied in age (21, 
22, 40), college status (graduate, seniors), and academic achievement (grade point 
averages (GPA) from 2.6 to 3.98). Joanne was older, had the best GPA, but was an 
undergraduate. Diane was a first year graduate student with a GPA that was lower 
than is typical for graduate students. Dina had a GPA that was well below average 
for the students in the teacher education program. Diane dominated the discussion 
contributing almost half of the total output of the group (see Table 1). She took as 
many turns as the other group members but the length of her contributions were 
significantly different than those of the others. Dina and Joanne had similar levels of 
participation in the group discussion 

Group D had more disagreements and interruptions than the other groups. Unlike 
the other groups, members of this group spent a lot of time on the first four 
questions and generated 98 ideas. Their use of shared resources was similar to that 
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of the second group of third year students and somewhat lower than that of the first 
year group and Group B (group of third year students). In responding to the first four 
questions, eight categories of ideas were used to classify ideas from this group 
whereas with the other three groups only four or five categories were needed. Group 
D generated 188 ideas in response to questions 5 and 6 (3731 words), the largest 
number of ideas generated by any of the groups. Like the first year student group, 
they continued to refer to elements of the case read. 

7. RESEARCH QUESTIONS 
7.7 Influence of Available Supplementary Materials 

The first question examined whether the availability of supplementary materials that 
described declarative knowledge from teacher education courses influenced the 
discourse in groups that were discussing the interpretation and solution to a problem 
presented in a case. 



Table 3. Use of Shared and Unshared Resources in Discussion of How to Solve 
Classroom Problems (Q5-6) 





Resources 








Group 












1*‘ Year 
(A) 




Year 

(B) 


3 rd 


Year 

(C) 


Mixed 

(D) 




Shared 


# 


% 


# 


% 


# 


% 


# 


% 


A 


Concept From Theoretical Pieces 


2 


1.78 


4 


4.60 


7 


6.70 


3 


1.59 


B1 


Case Description 


19 


16.90 


4 


4.60 


5 


4.76 


24 


12.76 




Unshared 


















B2 


Procedural Suggestions for What to Do 


18 


16.10 


34 


39.50 


36 


34.20 


64 


34.04 


B3 


Efforts to Explain the Problem 


10 


8.90 


5 


5.80 


5 


4.76 


21 


11.17 


C 


Application of Theoretical Constructs 


4 


3.57 


9 


10.40 


6 


5.70 


17 


9.04 


D1 


Personal Experience 


36 


32.10 


0 


0.00 


5 


4.76 


11 


5.85 


D2 


Ed Psych Concepts 


0 


0.00 


2 


2.30 


0 


0.00 


0 


0.00 


D3 


Teaching Experience 


0 


0.00 


0 


0.00 


11 


10.47 


1 


0.00 


D4 


Theory Linked To Personal Experience 


2 


1.78 


1 


1.10 


0 


0.00 


4 


2.12 


E 


Opinions/Emotional Reactions 


21 


18.70 


27 


31.40 


30 


28.50 


43 


22.87 




Total # Ideas 


112 




86 




105 




188 






Total # Words in Discussion 


1613 




1522 


1611 


3731 
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Work by Stasser and his colleagues (Stasser, 1992; Stasser & Titus, 1985) suggested 
that commonly shared information might be used more frequently than unshared 
information resources. This was not true in the groups described here (see Tables 2 
and 3). Students almost never referred to the information in the excerpts describing 
the theoretical constructs. On average, approximately 37% of the ideas included in 
the discussion of questions 1 through 4 was from shared resources but the vast 
majority of these came from the description of the case itself. Only the mixed group 
made reference to the excerpts of theoretical constructs. Reference to the shared 
resources dropped off significantly when discussing questions 5 and 6, which asked 
students what Maggie, should do about the classroom behaviour. 

The first four questions were included to draw students’ attention to the 
descriptive details of the case. The focus of students’ discussions concentrated on 
the details of the case with little reference to the theoretical constructs presented in 
the additional material as a means of interpreting or labelling what was described. 
The students stay focused on the task and use case details so that their tackling of 
procedural suggestions in response to questions 5 and 6 is known to be informed by 
their attention to the case details. 

There are a number of important differences between the kind of shared 
resources used here and those used by Stasser and colleagues. In the tasks used by 
Stasser, information that is shared or unshared is directly relevant to a decision to be 
made. For example, if the decision to be made is whether to hire particular job 
applicants, the information that is shared or unshared is relevant to some judgment 
of character or competence that is important to a final decision. In the study reported 
here, students were not provided with explicit instruction about why the ancillary 
information was available or how to use it. This was a deliberate choice as the 
unconstrained choices of the students were of interest. Student groups rarely referred 
to these materials. A second difference in the kind of distinction made here between 
shared and unshared resources and those made by other researchers is in the nature 
of the information available. Opinions about case content were considered here to be 
“unshared” as they were personal until they were voiced. This kind of knowledge is 
very different from the information that might be unshared in the typical experiment 
involving information sampling. In the latter case, discrete facts can be isolated and 
tracked. Knowledge about teaching is hard to describe in this way. Case descriptions 
evoke very personal and affective responses and this kind of knowledge is very 
deeply embedded in experiences and beliefs associated with being a student. 
References to these personal experiences can both make the discussion of a case 
more relevant but at the same time may introduce distractions. Further studies might 
provide more explicit instructions to students about using the information about 
theoretical constructs or these might be presented in ways such that their relevance 
to the particular case is more easily understood. 



7.2. Influence of Personal Experience 
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The second question concerned the degree to which students rely on personal 
experience for explanations of events in the case. Surprisingly, there was little 
reference to personal experience (except by the first year group). For the three more 
senior groups, references to personal experience included references to being a 
classroom observer or connecting a theoretical construct (e.g., the Premack 
Principle) to a personal experience. Except for the first year group, the students 
stayed very close to the content of the case and the particular questions they were 
asked to address. The groups were task-focused and deviated little from the 
consideration of these questions. 

Although students rarely referenced personal experience, the kinds of procedural 
suggestions they recommended for solving Maggie’s problems are very likely to be 
connected to some personal experience. In these groups, students rarely identified 
the source of their recommendations so that it is difficult to draw conclusions about 
what kind of prior knowledge is being used, as their use here is tacit rather than 
explicit. 



7.3. Comparing More and Less Experienced Students 

Two comparisons related to more and less experienced students were made. The 
first concerned an examination of how a group of first year students would respond 
to a case and ancillary material in comparison to groups of students who were older 
but who had also indicated an interest in teaching. The second comparison examined 
the more heterogeneous group of senior students and the two more homogeneous 
groups of third year students. The first year student group behaved quite differently 
than the other groups. They relied heavily on the case description and personal 
experience in comparison to the other groups. They continued to rely more heavily 
on the case description when answering questions 5 and 6 in comparison to the other 
groups. In addition, they had significantly fewer ideas related to procedural 
suggestions for solving the problems in the classroom in comparison to the other 
groups (16% of ideas classified as procedural suggestions in comparison to 39.5%, 
34.2%, and 34.04% for the other groups). The students tried to use their personal 
experience as the basis from which to develop suggestions for improving the 
classroom problems but they made little headway. 

The first year students made very few references to any theoretical principles. 
Although they were all taking general psychology when they participated in this 
research, they did not reference their course work or the excerpts on theoretical 
constructs. They spent very little time on the first four questions that were intended 
to assist students in representing the classroom problems for themselves. Perhaps as 
a consequence of this, they tended to rely more on the case description when 
responding to the fifth and sixth questions than did members of the other groups. 

A second comparison can be made between Group D (the mixed group) and the 
two groups of third year students. Although there were some differences between 
the latter two groups, they had much in common. Both groups relied quite a bit on 
the shared case material in the initial discussion of questions 1 through 4 but did not 
in responding to questions 5 and 6. Group C included references to personal 
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experience whereas Group B did not. Both groups differed from Group D. One 
difference that distinguished Group D from the other groups was the amount of time 
spent on the first four questions. They spent almost twice as long (# words) as Group 
C and seven times as long as Group B. They generated 98 ideas and their discussion 
included a number of disagreements. Unlike the two groups of third year students, 
eight categories of ideas were used to classify their ideas. They continued to make 
reference to the case material when responding to questions 5 and 6. The main 
difference between this group and the others was in the sheer length of the 
discussion and the dominance by one of the group members. None of the other 
groups had such disparities between the participation of one member of the group 
and the other members. The dominant individual was young (22 years old) but was a 
graduate student. The other two members of the group participated equally. It is 
likely that the heterogeneity of the group contributed to the extensive discussion by 
this group but it is not possible to rule out simple personality differences as a key 
influence on the discourse. However, such personality differences can work to shut 
down discussion but that did not happen here. 

The differences in experience among these groups contributed to differences in 
what kind of information was used in the group and how it was used. Although the 
more senior students in these groups had little or no formal teaching experience, 
they had self-selected to take education courses and were better able to make 
procedural suggestions for changes in the problem classroom than were the first year 
students. The more senior group (Group D) made more use of theoretical constructs 
than the other groups and had a pattern of participation among group members that 
was quite different from the other groups. 

8. CONCLUSIONS 

The distinction between shared and unshared knowledge sources provides a very 
useful strategy for considering how students interact when discussing classroom 
cases. The groups described here used particular kinds of shared material (i.e., the 
case description) but not others (i.e., descriptions of theoretical constructs) and 
adjusted their use of shared resources to the task at hand (describing what was going 
on in the classroom, proposing solutions to the problems in the classroom). Students 
were responsive to the questions asked of them, adjusting their use of shared and 
unshared knowledge and the kinds of unshared knowledge they used in response to 
the type of question they were asked. This general pattern was characteristic of all of 
the groups but the first year students were less effective in using unshared 
knowledge as evidenced by how little of their discussion of what to do with the 
problems in the classroom was focused on specific procedural suggestions. The 
nature of the discussion about a case that students might have is likely to be strongly 
influenced by the kinds of questions they are asked to consider and influenced by 
their experience. The more heterogeneous group of those described here spent more 
time in representing the classroom and its problems than the other groups. Their 
subsequent discussion of how to solve the problems in the classroom included more 
different kinds of information than did the discussions of the other groups. 
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The reliance by group members on unshared knowledge suggests that students 
bring personal perspectives and ideas to a group discussion that can benefit 
everyone. While the first year students brought personal experiences and memories 
of being students to the discussion, they were unable to use these experiences to 
make suggestions about procedural strategies that might be used to solve the 
classroom case. Other groups did not reference personal experience explicitly but 
their suggestions for how to solve the problems in the classroom probably owe 
something to their actual experiences. 

The availability of the excerpts describing theoretical constructs was almost 
entirely ignored except by the most heterogeneous group (Group D). Students do not 
gravitate easily to the use of theoretical concepts to reason about classrooms. All but 
one (the graduate student in Group D) of the students who participated in this study 
were not fully involved in teacher education but it seems unlikely that the general 
pattern of not referencing theoretical constructs may not change as a result of other 
coursework in education. The lure of common language, common experience, and 
the accessibility of beliefs about teaching and learning may exert an extremely 
powerful influence over what shared or unshared knowledge is used. Furthermore, 
the exposure to theory that students have in classes may not result in their use of 
these constructs explicitly but instead may have the effect of influencing how they 
reference their own experience. 

The facilitation of students’ use of theoretical constructs in the context of 
discussions of described classroom cases or problems may require more active 
structuring of the discussions of the groups. Students responded effectively to the 
questions asked but in order to promote use of theoretical constructs, more 
deliberate questions that target that knowledge may need to be asked. 
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NOTES ON CLASSROOM PRACTICES, 
DIALOGICALITY, AND THE TRANSEORMATION OE 

LEARNING 



Abstract: The interaction between teachers and students has been a defining element of schooling for a 
long time, and the classroom and its communicative practices stand as symbols of institutionalized 
education. Although there is a considerable continuity in the manners in which learning activities in this 
particular setting have been organized over the centuries, the general social context in which classrooms 
operate, and the nature of the learning that is expected to take place, have changed rather dramatically. 
This chapter comments on some of the main themes addressed by the authors of this volume. The notion 
of dialogic learning is discussed both as an analytical and theoretical approach to understanding the 
nature of learning in complex societies, and as a pedagogical and philosophical premise for developing 
classroom practices that promote student-centred and participatory learning activities. 



1. INTRODUCTION 

The classroom and its communicative practices serve as symbols of education and 
learning as institutional activities. In Western societies, they have been with us in 
some form since the days of the first scribal school - the Edduba (Burns, 1989, p. 21 
et passim) - of the Sumerians living in Mesopotamia some five thousand years ago. 
The immediate reason for setting up schools was the growing need of scribes with 
sufficient skills in writing and book-keeping to handle the administrative duties of 
the expanding urban centres with a complex economy based on trade (cf. Kramer, 
1963 pp. 229-248). But as soon as these scribal schools were instituted, the learning 
activities came to include other fields such as astronomy, geography and biology. As 
an historical observation this is interesting, since it testifies to the fact that schools 
had a certain level of autonomy with respect to how to make use of time and what to 
include in the daily practices. Students spent considerable time learning lists of 
names of body parts, animals, plants and so on. In this sense, the classroom offered a 
new context for human intellectual and, to some extent, physical action in which 
systematic training of a kind that had not been seen previously in history took place. 
Schooling was special in the sense that it was a kind of secondary activity not 
concerned with the immediate procurement of food and other necessities but rather 
with the cultivation of minds and habits of the young. In a sociocultural perspective, 
a new activity system appeared in society with teaching and learning as overarching 
goals. And, as a consequence, a new social identity - that of being a student - was 
introduced. 

Schooling and classrooms, thus, represent communicative. practices and patterns 
of interaction that have a long history. Many features of the organisation of present- 
day schooling, such as time-tables, lectures, examinations, and the idea of a 
curriculum made up of academic subjects, go back a long way. Most of them were 
foundational elements of schooling already in ancient Greece some 2500 years ago. 
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and they have survived into the 21®' century. Even the roles and responsibilities of 
teachers and students show considerable continuity over time. 

When learning was institutionalized, it came to rely heavily on language as the 
prime medium for reproducing knowledge and skills. This is to a large extent an 
inevitable consequence of the institutionalisation of learning activities, the world 
will be attended to primarily through talk and text. This is also what risks making 
education abstract. The issues and tasks that are objects of learning will not 
necessarily be grounded in our everyday experiences in the same manner as they 
were when learning was fully integrated in daily practices outside schools. This 
consequence of schooling was pointed to by Vygotsky (1986), when he argued that 
in the classroom the child encounters the world from above, as it were. In addition, 
in the classroom the child will be exposed to knowledge and skills that he may never 
encounter outside. Thus, learning in such a situation implies going from generalities 
to specificities rather than the other way around, from concrete observations to 
empirical generalizations. Practices of communication in institutional settings imply 
perspectivizing the world according to specific social languages and accounting 
practices (Linell, 1998; Makitalo & Saljo, 2002). 

By and large, the conceptions of teaching and learning of institutionalized 
education in the Western world have been heavily dominated by a transmission 
metaphor of communication in which students have been viewed as recipients of 
ready-made pieces of knowledge and skill. Schools have been seen as places where 
knowledge is ‘reproduced’ rather than ‘produced’, to use Marxist jargon. Our 
pedagogical heritage very clearly implies that learning activities can be pursued 
within a relatively homogeneous “speech genre” (Bakhtin, 1986). “Learning here”, 
so Dewey (1963, p. 19), “means acquisition of what already is incorporated in books 
and in the heads of the elders.” And, “since the subject matter as well as standards of 
proper conduct are handed down from the past, the attitude of pupils must, upon the 
whole, be one of docility, receptivity, and obedience” (p. 18). In parenthesis, it is 
fascinating to see that these features that Dewey considered characteristic of 
education when he wrote this particular text in 1938, seem to have been firmly 
established already in Sumerian times. Marrou (1977, p. xvi), in his analysis of the 
pedagogy of the first scribal schools (as well as that of schools in ancient Greece and 
Rome), argues that the “method of instruction [in these scribal schools] was very 
elementary, and called for no initiative in the pupil: it depended for its effectiveness 
on his docility and therefore, as we might expect, made use of the most drastic 
corporeal punishment, as did the classical education of a later date.” The peculiar 
combination of classrooms and the frequent use of the stick by the teacher to 
discipline pupils and bring home the messages of education also serves as a 
reminder of how education has been conceived from the very first days and well into 
modernity. Sub virga magistri degere (to lie under the teachers stick) was the 
colloquial expression for attending school in medieval Europe (Cipolla, 1970, p. 31), 
and accounts of classroom practices from other periods testify to the same dark 
tendency of resorting to physical violence as a means of disciplining pupils. 

Although human relationships and educational ideologies have changed over the 
centuries, the continuities in the organisation of teaching and learning practices in 
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the classroom are fascinating. A hypothetical visitor from a few hundred years ago, 
or even from ancient Greece, would no doubt recognize the classroom, and its 
“gronnd rules” (Edwards & Mercer, 1987) of interaction and communication, as 
familiar. But even if the general framework of how schools operate has kept some of 
its basic features, things have of conrse changed. Institutions do not survive simply 
by sticking to their old practices, they must also be flexible and adapt to new 
conditions and expectancies. There have been changes at many levels that have 
transformed the premises for life in classrooms and for learning in general. And 
some of the most central ones are directly and indirectly addressed in the various 
contributions to this volnme. Let me just briefly, and without repeating the analyses 
provided, highlight some of the issues that have been raised. 

2. TRANSFORMATION OF BOUNDARY CONDITIONS OF LEARNING 

PRACTICES 

One of the topics that is at the forefront of many of the chapters is how to 
understand the mechanisms that regulate the structure of classroom interaction, and 
the manner in which students approach learning tasks and engage in dialogues. What 
are the premises for communication (Rommetveit, 1974) that participants consider 
relevant in their activities? There are strong implicit and explicit assumptions on the 
part of all actors involved with respect to how schools do bnsiness, and what counts 
as a rational way of handling learning tasks in the classroom context. The manner in 
which such established expectations and taken-for-granted attitudes interact with, 
and sometimes nndermine, attempts to develop classroom practices is a fascinating 
topic in its own right. One of the dimensions which is relevant to consider here 
concerns the relationship between student identity and the modes in which one 
participates in classroom activities. 

2.7. Student Identity and the Cultural Situatedness of Learning Tasks 

An interesting illustration of student identity and its relevance for learning is given 
in the chapter by ten Dam, Volman and Wardekker. The authors analyse how 
identity interacts with students’ perceptions of academic subjects and learning 
contents. In their study they found that student responses to highly gendered snbjects 
such as Care and Technology did not automatically result in girls becoming more 
interested in Technology and boys in Care (which was the general idea behind 
making these snbjects mandatory in the Dutch secondary school). Rather, resistance 
and alienation conld often be observed, since the cultural practices of these areas are 
heavily gendered inside as well as outside schools, and therefore, to a large extent, 
incompatible with the identities of yonng girls and boys in their formative years. 
Hirst and Renshaw, in their study of second language learning in an Australian 
community, show how identities play out in rather dramatic ways when students 
resist engaging with learning tasks, since they see the learning of an Asian langnage 
as in conflict with their own “Aussie” identity. As the students do identity work and 
collectively strive to confirm their “Anssie” identity, they very skilfully draw on 
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counterscripts of their own communities to downgrade, and even ridicule, the 
teacher and his cultural identity. As the authors point out, this should not be 
construed as malicious intent or simply bad behaviours on the part of the students. 
Such categories cannot be accepted as unaccounted explanations. Instead, it tells us 
something about the development of strategies of resistance on the part of social 
groups to counteract what is perceived as ideas imposed on them from above. 

The role of student identity when engaging in learning tasks in collaborative 
forms of learning is an important reminder of the ways in which learning is a multi- 
layered and culturally contingent social process. It is simply not enough to organize 
classroom activities in collaborative forms in order to achieve productive learning. 
These observations effectively communicate that analytical observations on the 
nature of human learning do not automatically transform into recipes for teaching 
and learning in classrooms. Learning tasks in school are already situated in social 
practices in the world outside, and student identities are important parts of the 
puzzle. 

2.2. From Instruction of Elites to Popular Education 

One of the most obvious changes that has taken place in education, especially during 
the past 150 years or so, is the dramatic expansion of the proportion of a population 
involved. From being a marginal activity in terms of numbers enrolled, and having 
reached only a chosen few, institutionalized schooling nowadays is mandatory and is 
supposed to cater to the needs of everyone. In addition, the period of schooling has 
been extended in an equally dramatic fashion, from a few years up to 12 years, or 
even more, in many parts of the world. This expansion in numbers and duration has 
had obvious consequences for life in classrooms, and for the manners in which 
schooling connects to people’s concerns and experiences outside school. This 
problem of how to bridge the “experiential continuum”, as Dewey (1963, p. 33) 
refers to it, is what most of the authors in this volume address in one way or another. 

A central element of the agenda of participatory approaches, emphasizing the 
collective, situated, and dialogical elements of learning, is to understand how people 
with different backgrounds relate to, and manage to appropriate parts of, the social 
languages (Bakhtin, 1981) dominating institutionalized schooling. As education 
expands, and as societies get more complex through demographic changes and 
through a more complex division of labour, the variations in experiential 
backgrounds and identities among students increase. The issue of how to organize 
teaching and learning practices so as to accommodate to the interests and 
expectations of different groups is vital for many educational systems. Fibers and de 
Haan, in their analysis of how minority children participate in Western style 
education, show how important it is to try to deconstruct teaching and learning 
practices so as to see what is problematic for participants. Standard interpretations 
rather invoke a tradition of establishing ‘deficiencies’ in children, accounts which 
often are not very helpful from the point of view of understanding and improving 
classroom learning. It is almost touching to see some of the difficulties children have 
in the cases analysed by Fibers and de Haan. In the mathematics exercise, minority 
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children stumble, since they do not know what a ‘rye bread’ is or how it is packaged. 
That is, the very background of the exercises to be done, and the pictorial 
illustrations utilized, are culturally loaded in a manner which makes them opaque to 
some of the children. The chapter by Elbers and de Haan illustrates that a good 
description of the child’s perspective on a classroom task is central to theoretical 
understanding of what makes the discourse abstract. Their analysis is clearly a case 
where the “experiential continuum”, in Dewey’s sense, poses a problem for the child 
in the interpretation of school discourse. 

2.3. Transformation of the Nature of Skills 

As society changes, the type and quality of the skills relevant for participation in 
social life will be different. So-called basic skills such as literacy and numeracy are 
very different from what they were a hundred years ago. The expectations on what 
people are supposed to master in the areas of reading and writing, for instance, are 
higher than ever before, both in terms of the quality of the skill in question, and in 
terms of the number of people who are supposed to show mastery (Resnick & 
Resnick, 1977; Vincent, 2000). Another feature of this development is the 
expectation that school learning should be relevant for life in general. In the tradition 
of formal education dominating many educational systems well into the 20* century, 
this was not a prominent expectation. The learning of Latin, for instance, was seen 
as worthwhile and important not because such knowledge was of any practical use 
to but a very limited number of people. Rather, the learning of grammar, the 
memorisation of the vocabulary, and everything else that went into the curriculum, 
were seen as mental exercises valuable in their own right and as somehow 
strengthening the mind. 

In present-day society the expectations clearly are very different. Learning is 
supposed to be relevant to people in their daily lives, for their future careers and for 
their activities as citizens in a democratic society. In working life, especially in a 
period characterized by “fast capitalism” (Gee, Hull, & Lankshear, 1996), people are 
expected to interact with others in multiprofessional teams, be ready to shift working 
tasks, and to be flexible when the conditions of the production change. Even if it is 
necessary to scrutinize this language of fast capitalism critically, there is a sense in 
which many activity systems in late modernity require a flexible workforce that is 
willing to learn and that can live in a world of constantly changing projects. 

The study by Bergqvist and Saljo focuses one specific aspect of the change in 
social expectations on learning that are currently implemented in many educational 
systems. The idea behind the pedagogical practices analysed was to make students 
responsible for their own learning by teaching them how to plan. Students should 
choose what to do and when to do it, and they were held accountable for how they 
managed to plan their own work. The results of the implementation testify to the 
continuities in discursive practices and the variations in interpretations on the part of 
students as to what they were supposed to do. Some students never grasped what the 
planning was all about. They treated it as another curricular task not very different 
from maths or English. The co-ordinating function of planning activities remained 
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abstract, while others understood that they had to think ahead and be aware of when 
and how to work in order to finish their assignments on time. The teachers also 
imposed an institutional interpretation of student planning rooted in differential 
psychology: some students were perceived as good at it, while others had problems 
and had to be given intense remedial instruction on how to plan. 

2.4. The New Media and Practices of Learning 

One of the truly dramatic changes affecting teaching and learning has been the 
dramatic development of media, especially during the past 50 years or so. Previously 
schools were in control of most of the collective cultural capital that students were to 
master. When reading about foreign countries, learning a new language, or studying 
nature, the textbook and the lecture introduced pupils to phenomena that they had 
had little or no exposure to. Most of them had not travelled or even read about the 
world outside their own community, they had little or no exposure to French or 
English or whatever modern language they were supposed to acquire, and their 
experiences of foreign plants and animals were most likely very limited. The 
ecology of information is completely different in the present media situation. People 
are exposed to a wealth of information, and the organization of this information is 
very different from the academic tradition that schools rely on. 

But the new media are not just passively presenting people with information, 
they also offer opportunities for learning and maybe even new activities where 
people can excel. However, again we are reminded of the dilemmatic nature of 
learning when reading the naturalistic experiment reported by Kapitzke and 
Renshaw. The point of the project they report was to test cyberspace as a “third 
space” in which Aboriginal and Torres Straits Islander groups can be involved in 
literacy practices in a new setting, most likely more compatible with their own 
cultural expressions than traditional literacy exercises in the classroom. The results 
show that the encounter between indigenous youth and the new media is also 
culturally and socially situated. Even though the new media and their multimodality, 
combining the uses of pictures, text, music, and all the resources of the Internet, in 
principle would allow for a number of practices in which the indigenous traditions 
could be explored and developed, the participants preferred attending to mainstream 
cultural material. The proud mastery of the basics of a new technology, and the 
skills of making web-pages, thus, at some level served to pull the students into an 
international popular culture. The dilemmatic nature of activities of this kind is also 
illustrated by several other observations in this project. Collaborative learning of a 
more genuine kind was triggered by technical problems rather than by smoothly 
functioning computer equipment. Such instances made it necessary for students and 
teachers to engage in exploratory dialogues where real learning seems to have been 
a possibility. All of these observations testify to the fact that learning is not a linear 
phenomenon that can be predicted on the basis of how instruction is organized. 
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3. THE DOING OF LEARNING IN INTERACTIONAL SETTINGS; 

ANALYTICAL AND INSTRUCTIONAL CHALLENGES 

I have warned against the dangers of considering analytical insights as 
straightforward recipes for how to organize teaching and learning. The lessons 
learned from the studies above, as well as many others, show that the problems of 
developing pedagogy is not solved by imposing a certain philosophy from the 
outside. Implementation of pedagogical ideas is in itself a complex practice. The rest 
of the chapters provide insights into some of the complexities of the dynamics of 
social interaction in the classroom setting. One common ambition of the work 
reported is to illustrate the profound manner in which learning activities can be 
understood as social and dialogical in nature. Another is the attempt to show that 
cognitivist interpretations of concept learning as a matter of conceptual change or 
enrichment do not capture how people appropriate the cultural tools of scientific 
reasoning. A third ambition is to contribute to in-depth micro-analysis of social 
interaction and to tackle the methodological issues that these problems raise. Van 
Boxtel focuses on concept learning in elementary physics in the area of electricity. 
Her interest is to scrutinize the role of peer interaction in collaborative learning, and 
the argument is that there is a lack of instruments and theoretical tools that make 
such analyses sensitive to what goes on in interaction. Also, there is a 
complementary relationship between paying attention to interactional processes 
(normally focussed in sociocultural approaches) and concept co-construction and 
elaboration taking place at the individual level (and which is generally at the heart of 
inquires within the constructivist framework). Just as there is no point in 
disregarding appropriation at the level of individuals, elaboration and co- 
construction of concepts in a domain are contingent on social interaction. 

A similar argument about not overlooking individual appropriation in studies of 
collaborative learning is made by Dekker, Elshout-Mohr and Wood. In this case the 
context is learning of elementary mathematics, and in particular the focus is on tasks 
that are intended to raise the level of students’ mathematical reasoning. In the 
second part of their chapter, the authors illustrate how the understanding of a 
learning event can be deepened by subjecting it to parallel analyses that focus on a) 
the cultural premises for communication that students consider relevant for doing 
mathematics, b) the norms for classroom interaction, and, finally, c) the nature of the 
conceptual learning that takes place. Again, a major point is the fascinating manner 
in which the ‘social’ is integrated with the ‘cognitive’ when students collaborate and 
when they dialogue with their teacher. The methodological problems of capturing 
learning as it happens is at the focus in the chapter by Kaartinen and Kumpulainen 
as well. The study is a type of longitudinal research with a cross-sectional design 
with participants from second grade, seventh grade, and university level, 
respectively, learning about water chemistry. The analytical focus is on collaborative 
meaning making, and, more specifically, on the discursive moves and what is 
referred to as the cultural focus of the interaction. A feature of this study is also that 
the teaching and learning events observed were organized in accordance with a 
participatory and sociocultural view on pedagogy. The outcome of this analysis 
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shows that there are commonalities as well as discrepancies between the three 
contexts in terms of how meaning is construed and negotiated. It is possible for 
students to establish a learning situation in which they create a reasonably shared 
micro-history of communication, and in which they simultaneously can draw on 
their own personal experiences of relevance to the topic. Erkkens has similar 
ambitions of identifying the features of collaborative processes that are conducive to 
knowledge sharing. Part of this problem is to be able to identify the patterns of co- 
ordination that collaborative work implies, i.e. how students establish a reasonably 
shared focus or topic, how they check the consistency of their understanding, and, 
finally, how one argues about whatever is being attended to. Central to the latter 
activity is the question of perspectivity, that is how one handles divergences 
between parties but also between analytical stances which are reasonable in relation 
to a certain topic. This implies appropriating quite complex skills of handling 
various speech genres and social languages in on-going dialogues. 

In the chapter by Huguet, Monteil and Dumas the main point of departure is the 
conviction that human thinking is social in the most profound sense. We consistently 
orientate ourselves to others, and even allegedly basic, and more or less 
automatized, cognitive processes are significantly shaped by the social situation and 
its characteristics. One should not construe cognitive processes as a set of primitives 
that lies ‘under’ social action in situtated practices, which is the dominant metaphor 
of cognitivism. Rather, the primitives of cognition are themselves products of social 
action; a view which accords with sociocultural perspectives but which is not often 
demonstrated in empirical studies. Adopting the position of regarding human 
cognition as historically and culturally contingent, has clear implications for the 
study of psychological functions. Processes of remembering, perception, and other 
cognitive functions as sociocultural phenomena must be understood on the basis of 
an historical ontology (Wartofsky, 1973) rather than as grounded in biological 
mechanisms or ‘pure’ cognitive structures. 

The study by O’Donnell on knowledge sharing highlights issues surrounding the 
manner in which students can learn to analyse classroom events by means of 
theoretical concepts. The development of this skill is comparable to that of clinical 
reasoning in other fields, i.e. the ability to see a situation in the light of some 
theoretical principle and to be able to act on that insight. The findings that students 
do not easily turn to theoretical insights when jointly analysing classroom events is 
indicative of how strongly influenced their perceptions are of their background and 
familiarity with school practices. What happens seems so familiar and natural that 
there seems to be no apparent need to consider it from a theoretical, and perhaps 
more exotic, perspective. This is an important observation which points to the 
intriguing manner in which learning is not just about accounting for what is out there 
in the world. Sometimes learning takes a fair amount of unlearning and relearning, 
and the challenge is to build up contexts where this kind of intellectual work is 
possible. 
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4. CONCLUDING COMMENT 

The study of classroom activities has been, and still is, pursued from many different, 
and sometimes conflicting, perspectives and traditions. This is not surprising given 
the centrality of schooling for the reproduction of social order. Classrooms are 
located at a level of social structure where central social values are continuously 
negotiated, and where individual performance is constantly evaluated and sanctioned 
according to a complex set of rules. The scholar interested in social reproduction can 
easily find evidence of the manners in which school practices reward attitudes and 
social languages that are not equally available to all children. From a different 
perspective, an analyst of social development during the 20* century can show how 
groups that were previously marginalized, maybe even to a point where they were 
kept out of schooling altogether (girls, children living in rural areas, groups with 
handicaps, ethnic minorities etc.), have profited dramatically from the expansion of 
popular education, which has given them opportunities that were not available to the 
generation before them. Similar differences can be found when normative issues of 
pedagogy are discussed. Sharply differing ideologies on how children learn best are 
continuously offered. 

In the midst of all of these important discussions that point to a number of 
dilemmas of schooling, there is a need for a more sophisticated insight into how 
classrooms function as concrete contexts for communication. We know far less 
about such environments than we know about how people function in experimental 
situations of dubious ecological relevance. A key feature here, and a significant 
challenge to the analyst, is to maintain the integrity of human interaction and 
dialogue as one subjects them to theoretical analysis. In order to do that, it seems 
promising to further develop theoretical perspectives that take human 
communication and interaction as something that can be studied as concrete, 
collective, and sociohistorically situated, practices. 

But it is equally important to remember that schooling is an ideologically 
motivated activity. Thus, dialogue practices of institutionalized schooling should be 
continuously understood in terms of their dilemmatic nature: what are the problems 
solved by a certain pedagogy and what new dilemmas will arise? We cannot hope to 
solve the problems of learning and teaching in any final sense. But we can 
contribute by creating insights into how specific traditions of organizing learning 
practices are consequential to individual development and to the creation of 
productive, and potentially emancipatory, dialogues in the classroom context. 

REFERENCES 

Bakhtin, M. M. (1981). The dialogic imagination: Four essays. (C. Emerson & M. Holquist, Trans.). 
Austin, TX: University of Texas Press. 

Bakhtin, M. M. (1986). Speech genres and other late essays (V. W. McGee, Trans.). Austin, TX: 
University of Texas Press. 

Bums, A. (1989). The power of the written word: The role of literacy in the history of western 
civilization. New York, NY : Peter Lang. 

Cipolla, C. M. (1970). Utbildning och utveckling [Literacy and development in the West]. Lund: 
Gleerups. 




260 



ROGER SALJO 



Dewey, J. (1963). Experience and education. New York, NY: Collier Macmillan. 

Edwards, D., & Mercer, N. (1987). Common knowledge: The development of understanding in the 
classroom. London: Methuen. 

Gee, J. P., Hull, G., & Lankshear, C. (1996). The new work order: Behind the language of the new 
capitalism. St Leonards, Australia: Allen & Unwin. 

Kramer, S. N. (1963). The Sumerians: Their history, culture, and culture. Chicago, IL: University of 
Chicago Press. 

Linell, P. (1998). Approaching dialogue: Talk, interaction and contexts in dialogical perspectives. 
Amsterdam: John Benjamins Publishing Company. 

Marrou, H. I. (1977). A history of education in antiquity (2nd ed.). New York, NY: Mentor. 

Makitalo, A., & Saljo, R. (2002). Talk in institutional context and institutional context in talk: Categories 
as situated practices. Text, 22(1), 57-82. 

Resnick, D. P., & Resnick, L. B. (1977). The nature of literacy: An historical exploration. Harvard 
Educational Review, 47{3), 370-385. 

Rommetveit, R. (1974). On message structure. London: Academic Press. 

Wartofsky, M. (1973). Models. Representation and the scienfic understanding. Dordrecht, The 
Netherlands: Reidel. 

Vincent, D. (2000). The rise of mass literacy. Cambridge, England: Polity. 

Vygotsky, L. S. (1986). Thought and language (A. Kozulin, Trans.). Cambridge, MA: MIT-Press. 



Roger Saljo 

Goteborg University, Goteborg, Sweden 

Roger.Saljo@ped.gu.se 




INDEX 



Aboriginal 46-52, 57, 59 
Activities - regulating see 
Regulating activities 
Analysis - inclusive 136 
Analysis - multiple see Multiple 
analysis 

Apprenticeship 68, 70, 71, 79, 81, 

82 

Argumentation 191, 197, 198, 200, 
201,203,206, 207,211-213 
Automaticity 218-220 

Bakhtin 1,2, 4-6, 11, 12 

Carnival 103, 104 
Carnivalesque 103 
Classroom communities 171,173, 

174, 183, 186-188 
Co-construction 125, 126, 133-140 
Cognitive functioning 217,218,228 
Collaboration 17, 19-26, 28-31, 35- 
41, 191-194, 200-202, 204, 206, 209, 
212,213 

computer-supported 191, 202, 

205, 206 

norms 23, 25, 26, 29 
Collaborative inquiry 182 
Collaborative learning 63, 64, 66, 

67, 80, 125, 126, 128, 130, 133, 134, 
136-141 

Collective problem-solving 192 
Communicative 251,252 
Communities 171-173, 178, 183 

- of learners 66, 86 

- of practice 45, 48, 63, 64, 68 
Conceptual change 257 
Conceptual level raising 146, 147, 

150, 152 
Consensus 7-10 
Conversational norms 19 



Cooperation - motivational 
perspective 236 

Cooperative learning 63-67, 79, 80, 
83 

Coordination 191-193, 197, 198, 
200-202, 206-208, 212, 213 
Counterscripts 49, 55, 58, 91-93, 96, 
97, 99-103 

Cultural differences 18,26 
Cultural focus 171, 175-185 
Cultural resources 17, 19-21,38,40, 
45, 50 

Cultural styles 20, 40 
Cultural Tool 3 
Culture 155 
Curriculum - care 77 
Curriculum - technology 77 
Cyber literacy 45, 48 
Cyberspace 45, 46, 48, 49, 52, 57 

Deficiency 38, 39, 254 
Dewey 252, 254, 255 
Dialogic conversation 6-8 
Dialogic inquiry 3, 6-10 
Dialogic instruction 6, 7 
Dialogicality 105 
Dialogism 4 
Dialogue 1-13 

- act 194-200 
Dialogues 

- collaborative 192, 195 

- problem-solving 195 
Discursive 40 

- moves 175 

- resources 104 

Domain specific 125-128, 130, 137, 
140 

- knowledge 217 
Dynamics 191, 192, 202 

Egalitarian 30, 31, 35, 38, 40, 41 
Elaboration 125, 126, 130, 131, 133, 
134, 136-141 



261 




262 



INDEX 



Elaborative talk 126,130-132,134, 
138 

Experiences - personal 238, 240- 
247, 249 

Ereire 1-5 

Gender identity 73, 77, 79 
Gendered practices 73-75 
Ground rules 253 
Grounding 191, 193, 199,213 

Identities 17,19,21,25,31,40,41, 
55, 58, see also Identity 

- bicultural 47 
Identity 1,3-5, 10-12 

- student 253, 254 
Ideological 259 
Inclusive analysis 136 
Inquiry - collaborative see 

Collaborative inquiry 
Institutional practices 109, 110, 122 
Instruction 252, 254, 256 
Integration phase 154, 165, 166, 168 
Interanimation 88-90, 97, 104, 105 

Knowledge resources 233, 237 

La Clase Magica 51, 52 

EOTE 87,88,91,92,95,97,99-105 

- classroom 87,88,91-93,102, 

104 

Marxist 252 

Mathematical level-raising 145, 149, 
151, 159, 160, 162, 163, 165, 166 
Mathematics 17, 18, 21, 22, 24, 29, 
39 

Mediational tools 126,133,134,137 
MEPA 192,207 
Meta-cognitive skills 114,122 
Minority children 18-21,25,29-32, 
35-41 



Modes of collaboration 19,22,24, 
25, 30, 35, 36, 38-40 
Multi-ethnic classrooms 17-19,21, 
41 

Multi-ethnic schools 18, 19, 21 
Multiple analysis 145,153,154, 

167, 168 

Multiple analytical schemes 1 1 

Negotiation 194, 200, 201, 203, 204, 

211,212 

Parody 37, 39 

Participation - quality 65,67,68,73 
Participatory 254 

- approach 171-173, 175 
Pedagogical ideals 111, 113, 257 
Pedagogical space 63, 81, 82 
Pedagogy 45, 47, 50, 51, 57, 58, 

109-111, 117, 119-121 

- of possibility 45,51 

Peer interaction 125-128, 130, 131, 
133, 134, 136-141 
Planning 109, 112-123 
Power 88, 91, 96, 99, 100, 103 
Practices 

- communicative 251, 252 

- institutional 109, 110, 122 
Process model 145,147-154,163, 

166, 167 
Processes 

- communicative 193, 194 

- coordination 192,193,201,208 

Reasoning 126, 128-136, 138, 140, 
141 

Reflexivity 109, 110, 112, 113, 115, 
118, 120, 122 

Regulating activities 147-150, 152, 
153 

Resources 

- discursive 104 




Index 



INDEX 



263 



- knowledge see Knowledge 

resources 

Scripts 49, 50, 58, 91-93, 95-99, 
102-104 

Self-regulation 110, 118, 119 
Social comparison 217,218,220- 
224, 226, 229 

Social context of cognition 227 
Social differences 63, 64, 66-70, 72, 
73, 75, 79-82 

Social environment 153,155 
Social interaction - dynamics 192 
Social language 88, 90, 91, 93, 104 
Social presence 217-219 
Social psychology of cognition 217, 
218,226, 228, 229 
Social semiotics 174 
Social values 259 
Sociocultural 150, 168, 171, 172, 
175, 178 

- perspective 236, 237 

- theory 63, 64, 69 
Socrates 1-3 
Space 

- pedagogical see Pedagogical 

space 

- polyphonic 88 

- third see Third space 
Stroop task 217-220 

Talk 

- elaborative see Elaborative talk 

- exploratory 7, 9, 10 
Theoretical constructs 240, 242-249 
Third space 45, 46, 49-51, 58, 91, 

92, 104, 256 
Tool 3, 4, 6, 10 

Tools - mediational see Mediational 
tools 

Voice 

- community 8 



- student 95 

- teacher 91,95,99 
Voices 

- orchestrating 90 

- privileging 90 
Vygotsky 1, 4, 6, 9, 12 

Wertsch 4 

Working together 145-147, 149, 
152, 155, 165, 166 




